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Description 
Technical Field 

[0001] The present invention relates to medicinal compositions containing two or more anti-retrovirus active sub- 
stances, in detail medicinal compositions containing propenone derivatives. 

Background Art 

I0<W2 L« IDS (acquired '^unodeficiency syndrome) is an intractable disease cased by human immunodeficiency 
virus (HIV), and the development of a useful treating agent and therapy therefore are expected. As a treating agent 
for AIDS, a reverse transcriptase inhibitor and a protease inhibitor, have already been authorized and in clinical field 
a combination therapy rather than a single administration of them is used as a standard method because of the ap- 
pearance of resistant virus, reduction of side-effect, etc. . 
[0003] In combination therapy, the use of medicines having different action mechanism is more recommended than 
that of the same type of medicines. The combination of such different type of medicines can strongly inhibit the repli- 
cation of retrovirus though their synergism. For example, preferable is a combination of nucleoside type reverse tran- 
scriptase inhibitor and non-nucleoside type reverse transcriptase inhibitor, a combination of reverse transcriptase iri- 
hibrtor (nucleoside type reverse transcriptase inhibitor or non-nucleoside type reverse transcriptase inhibitor) and pro- 
tease inhibitor, and the like. 

[0004] As examples of the synergistic effect exhibited by a combination of plural anti-human immunodeficiency virus 
achve.substances, a combination of lamivudine (3TC) as nucleoside type reverse transcriptase inhibitor and {[(ben- 
zoxa2ol-2-yl)methyl]amino}-5-alkyl-6-alkyl-2-(1H)-pyridinone as non-nucleoside type reverse transcriptase inhibitor is 
disclosed in JP7-508997, and a combination of lamivudine (3TC) as nucleoside type reverse transcriptase inhibitor 
and 11-cyclopropyl-5 > 11-dihydro-4-methyl-6H-dipyrido[3,3-b;21,31-e][1,4]diazepin-6-one as non-nucleoside type re- 
verse transcnptase inhibitor is disclosed in JP national publication (TOKUHYO) 7-508998. Other examples of the com- 
bination of anti-human immunodeficiency virus active substances are disclosed in JP national publication (TOKUHYO) 
™ D ° 3 ! 86, W098/20888 ' JP nati °" al Publication (TOKUHYO) 11-507632, JP national publication (TOKUHYO 
11-508884, JP national publication (TOKUHYO) 9-507859, and the like. 

[0005] Furthermore, Combivir is sold at the present as the medicinal mixture for one of the combination therapy 
which ls a mixture of zidovudine (AZT) and lamivudine (3TC). Therefore, it has been desired to develop a combination 
of a medicine (for example, integrase inhibitor), which has a different action mechanism from reverse transcriptase 
inhibitor and protease inhibitor, with an anti-retrovirus active substance, as well as a medicinal composition containing 
their medicines as active ingredient s. 

Disclosure of Invention 

[0006] The present invention has found that a synergistic effect is exhibited by a combined administration of a com- 
pound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted heteroaryl- B is op- 
tionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/or B are optionally 
substituted indol-3-yl are excluded; a tautomer, a prodrug, a pharmaceutical^ acceptable salt, or a solvate thereof 
and one or more different type of anti-retrovirus active substances, wherein these medicines enhance their anti-retro- 
virus activities. 

[0007] As an embodiment, the present invention provides an anti-retrovirus composition which contains as an active 
ingredient a compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A and B are as described above 
a tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate thereof, and one or more different type of anti- 
retrovirus active substances. 

[0008] Further, the present invention provides a method for treating orpreventing retrovirus infection which comprises 
a simultaneous or continuous administration of the compound represented by the formula (11, a tautomer a nrodruq 
tn^TT UtiCa " y accep,ab,e satt ' or a solvate thereof . °™ or more different type of anti-HIV active substances" 
10009] As another embodiment, the present invention provides use of a compound represented by the formula (I) 
a tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate thereof, and one or more different type of anti- 
retrov,rus active substances for preparation of a medicament for treating or preventing retrovirus infection 
[0010] Further the present invention relates to a method for inhibiting retrovirus replication which comprises a contact 
of a compound represented by the formula (I), a tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate 
thereof, and one or more different type of anti-retrovirus active substances with retrovirus. 

[001 1 ] Furthermore, the present invention relates to a combination of a compound represented by the formula (I) a 
tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate thereof, and one or more different type of anti- 
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retrovirus active substances. 

[0012] That is, the present invention relates to: 

(1) An anti-retrovirus composition which contains as active ingredients a compound represented by the formula 

(1) : A-C(=0)-CH=C(OH)-B wherein A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or 
optionally substituted aryl; provided that cases wherein A and/or B are optionally substituted indol-3-yl are exclud- 
ed; a tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate thereof, and one or more different type 
of anti-retrovirus active substances, 

(2) An anti-retrovirus composition as described in (1) wherein the anti-retrovirus active substance exhibits a syn- 
ergistic effect in combination with a compound represented by the formula (I), a tautomer, a prodrug, a pharma- 
ceutically acceptable salt, or a solvate thereof, 

(3) An anti-retrovirus composition as described in (1) or (2) wherein the anti-retrovirus active substance is one 
excluding an integrase inhibitor, 

(4) An anti-retrovirus composition as described in any one of (1 ) to (3) wherein the anti-retrovirus active substance 
is a nucleoside type reverse transcriptase inhibitor, an non-nucleoside type reverse transcriptase inhibitor and/or 
a protease inhibitor, 

(5) An anti-retrovirus composition as described in any one of (1 ) to (4) wherein the anti-retrovirus active substance 
is zidovudine, didanosine, zalcitabine, stavudine, lamivudine, abacavir, tenofovir, tenofovirdisoproxil, nevirapine, 
delavirdine, emivirine, loviride, efavirenz, trovlrdine, capravirine, TIBO, talviraline, UC781, saquinavir, nelfinavir, 
ritonavir, indinavir, KNI-272, lopinavir, VX-478, VB-19026, BILA-2011-BS, A-77003, A-80987, DMP-323, and/or 
XM-450, 

(6) An anti-retrovirus composition as described in any one of (1) to (5) wherein the anti-retrovirus active substance 
is zidovudine, lamivudine, stavudine, nevirapine, capravirine, and/or nelfinavir, 

(7) An anti-retrovirus composition as described in any one of (1) to (6) wherein A of the compound represented 
by the formula (I) is optionally substituted furyl, optionally substituted thienyl, or optionally substituted pyridyl; and 
B of the compound represented by the formula (I) is optionally substituted triazolyl, optionally substituted tetrazolyl, 
optionally substituted pyridyl, or optionally substituted oxazolyl, 

(8) An anti-retrovirus composition as described in any one of (1) to (7) wherein A of the compound represented 
by the formula (I) is 5-(4-fluorobenzyl)furan-2-yl; and B of the compound represented by the formula (I) is 1W- 
1,2,4-triazol-3-yl, 

(9) An anti-retrovirus composition as described in any one of (1) to (8) wherein retrovirus is human immunodefi- 
ciency virus, 

(10) A pharmaceutical composition which contains a compound, which exhibits an activity promoting the anti- 
retrovirus activity of an anti-retrovirus active substance, and is represented by the formula (I): A-C(=0)-CH=C(OH) 
-B wherein A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or optionally substituted 
aryl; provided that cases wherein A and/or B are optionally substituted indoi-3-yi are excluded; a tautomer, a pro- 
drug, a pharmaceutically acceptable salt, or a solvate thereof, 

(11) A method for treating or preventing retrovirus infection, which comprises a simultaneous or continuous ad- 
ministration of a compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A Is optionally substi- 
tuted heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein 
A and/or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodrug, a pharmaceutically acceptable 
salt, or a solvate thereof, and one or more different type of anti-retrovirus active substances, 

(12) Use of a compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted 
heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodrug, a pharmaceutically acceptable salt, 
or a solvate thereof, and one or more different type of anti-retrovirus active substances for preparation of a med- 
icament for treating and preventing retrovirus infection. 

Brief Description of Drawings 

[001 3] Figure 1 is a graph showing a synergistic effect between a compound 1-1 6 and zidovudine. X axis and Y axis 
show the concentration of medicine (ng/ml) and Z axis shows the synergistic effect (u.M 2 %). 

Best Mode for Carrying Out the Invention 

[0014] A compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted het- 
eroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/or B are 
optionally substituted indol-3-yl are excluded, exhibits inhibitory activity against retrovirus integrase (e.g., HIV, HTLV, 
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SIV t FIV). 

[001 5] Especially, the cases wherein A of the compound represented by the formula (I) is optionally substituted furyl, 
optionally substituted thienyl, or optionally substituted pyridyl, and B of the compound represented by the formula (!) 
is optionally substituted triazolyl, optionally substituted tetrazolyl, optionally substituted pyridyl, or optionally substituted 
oxazolyl, are preferred. 

[0016] Further preferred is a compound of the formula (I) wherein A-is 5-(4-fluorobenzyl)furan-2-yl and B is 1/* 
1,2,4-triazol-3-yL 

[0017] The term "heteroaryl" includes monocyclic heteroaryl and fused heteroaryl as defined below. 
[001 8] The term "monocyclic heteroaryl" means a 5- to 8-membered heteroaromatic group containing 1 to 4 oxygen 
atom, sulfur atom and/or nitrogen atom in the ring, which may have a radical group at any substitutabie position such 
as carbon atom or nitrogen atom. 

[0019] The term "monocyclic heteroaryl" includes furyl (e.g., furan-2-yl, furan-3-yl), thienyl (e.g., thiophen-2-yl, thi- 
ophen-3-yl), pyrrofyl (e.g., pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl), imidazolyl (e.g., imidazoM-yl, imidazol-2-yl, imidazole 
4-yl), pyrazolyl (e.g., pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl), triazolyl (e.g r , 1/+1,2,4-triazol-1-yl, 4^1,2,4-triazol-l-yl, 
1tf-1,2,44riazol-3-yl), tetrazolyl (e.g., t/*tetrazol-1-yl, 2H-tetrazol-2-yl, 1/ftetrazol-5-yl, 2Aftetrazol-5-yl), oxazolyl (e! 
g., oxazol-2-yl, oxazol-4-yl, oxazol-5-yl), isoxazolyl (e.g., isoxazol-3^yl, isoxazol-4-yl, isoxazol-5-yl), thiazolyl (e.g., thi- 
azol-2-yl, thiazol-4-yl, thiazol-5-yl), isothiazolyl (e.g., isothiazol-3-yl, isothiazol-4-yl, isothiazol-5-yl), pyridyl (e.g., pyri- 
din-2-yl, pyridin-3-yl, pyridin-4-yl), pyridazinyl (e.g., pyridazin-3-yl, pyridazin-4-yl), pyrimidinyl (e.g., pyrimidin-2-yl, py- 
rimidin-4-yl; pyrimidin-5-yl), furazanyl (e.g., furazan-3-yl), pyrazinyl (e.g., pyrazin-2-yl), thiadiazolyl (e.g., 1 ,3,4-thiadi- 
azol-2-yl), oxadiazolyl (e.g., 1 ,3,4-oxadiazol-2-yl) and the like. 

[0020] The term "fused heteroaryl" means a heteroaromatic group wherein a 5- to 8-membered aromatic ring con- 
taining 1 to 4 oxygen atom, sulfur atom and/or nitrogen atom in the ring is fused with one to four 5- to 8-membered 
aromatic carbon rings or other 5- to 8-membered heteroaromatic rings, which has a radical group at any substitutabie 
position such as carbon atom or nitrogen atom as well as monocyclic heteroaryl. The radical group may be at the 
heteroaromatic ring or aromatic carbon ring. 

[0021] The term "fused heteroaryl" includes benzofuryl (e.g., benzo[b]furan-2-yl, benzo[b]furan-3-yl, benzo[b]furan- 
4-yl, benzo[b]furan-5-yl, benzo[b]furan-6-yl, benzo[b]furan-7-yl), benzothienyl (e.g., benzo[b]thiophen-2-yl, benzo[b] 
thiophen-3-yl, benzo[b]thiophen-4-yl, benzo[b]thiophen-5-yl, benzo[b]thiophen-6-yl, benzo[b]thiophen-7-yl), benzimi- 
dazolyl (e.g., benzimidazoM -yl, benzimidazoi-2-yl, benzimidazol-4-yl, benzimidazol-5-yl), benzothiazolyl(e.g., benzo- 
thiazol-2-yl, benzothiazol-3-yl, benzothiazol-4-yl, benzothiazol-5-yl, benzothiazol-6-yl, benzothiazol-7-yl), indolyl (e.g., 
indol-1-yl t indol-2-yl, indol-4-yl, indol-5-yl, indol-6-yl, indol-7-yl), dibenzofuryl, quinolinyl (e.g., quinolin-2-yl, quinolin- 
3-yl, quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yl, quinolin-8-yl), isoquinolinyl (e.g., isoquinolin-1-yl, isoquin- 
olin-3-yl, isoquinolin-4-yl, isoquinolin-5-yl, isoquinolin-6-yl, isoquinolin-7-yl, isoquinolin-8-yl), cinnolinyl (e.g.,'cinnolin- 

3- yl, cinnolin-4-yl, cinnolin-5-yl, cinnolin-6-yl, cinnolin-7-yl, cinnolin-8-yl), quinazolinyl (e.g., quinazolin-2-yl, quinazolin- 

4- yl, quinazolin-5-yl, quinazolin-6-yl, quinazolin-7-yl, quinazolin-8-yl), quinoxalinyl (e.g., quinoxaiin-2-yl, quinoxalin- 

5- yl, quinoxalin-6-yl), phthalazinyl (e.g., phthalazin-1 -yl, phthalazin-5-yl, phthalazin-6-yl), purinyl (e.g., purin-2-yl, purin- 

6- yl. purin-7-yl, purin-8-yl, purin-9-yl), pteridinyl, carbazolyl, phenanthridinyl, acridinyl, phenazinyl, 1,10-phenanthroli- 
nyl, isoindolyl, 1 H-indazolyl, indolidinyl (e.g., indolidin-1 -yl) or the like. 

[0022] The term "aryl" means a monocyclic aromatic hydrocarbon group like phenyl or a polycyclic aromatic hydro- 
carbon group such as naphthyl, phenanthryl and the like. Preferred is phenyl or naphthyl. 

[0023] When n aryl" or "heteroaryl" has a substftuent(s), one to four, same or different substituent(s) may be at any 
substitutabie position(s). 

[0024] Examples of the substituent include hydroxy, carboxy, halogen (F, CI, Br, I), lower haloalkyl (e.g., CF 3 , 
CH 2 CF 3 ), lower alkyl (e.g., methyl, ethyl, isopropyl, tert-butyl), lower alkenyl (e.g., vinyl, allyl), lower alkynyl (e.g.! ethy- 
nyl), cycloalkyl (e.g. , cyclopropyl, cyclobutyl, cyclohexyl), cycloalkenyl (e.g., 1 -cyclohexenyl), lower alkyloxy (e.g., meth- 
oxy, ethoxy, propoxy, butoxy), lower alky loxycarbony I (e.g., methoxycarbonyl, ethoxycarbonyl, tert-butoxylcarbonyl), 
nitro, nitroso, amino, amino substituted with lower alkyl (e.g., methylamino, ethylamino, dimethylamino), azido, amidino! 
guanidino, optionally substituted aryl (e.g., phenyl, p-tolyl), heteroaryl (e.g., pyridyl, furyl), heteroaryl (I ower)alky I (e.g.,' 
picolyl), optionally substituted aryl(lower)alkyl (e.g., benzyl, 4-methylbenzyl, 4-fluorobenzyl) ; aryl(lower)alkyloxy (e.g.! 
benzyioxy), aryl(lower)alkylthio (e.g., benzylthio), cyano, isocyano, hydroxylamino, mercapto' lower alkylthio (e.g.,' 
methylthio), carbamoyl, carbamoyl substituted with lower alkyl (e.g., N-methylcarbamoyl), lower alkylsulfonyl (e.g.! 
mesyl, ethanesulfonyl), optionally substituted arylsulfonyl (e.g., benzenesulfonyl, 2-toluenesulfonyl, 4-toluenesulfonyl)! 
sulfamoyl, sulfoamino, formyl, lower alkylcarbonyl (e.g., acetyl, propionyl, benzoyl, p-toluoyl, cyclohexylcarbonyl), lower 
alkylcarbonyloxy (e.g., acetyloxy, benzoyloxy), hydrazino, arylamino (e.g., anilino, toluidino, xylidino), lower alkylcar- 
bonylamino (e.g., acetamido), arylcarbonylamino (e.g., benzamido), optionally substituted arylthio (e.g., phenylthio), 
morpholino, morpholinyl (e.g. 2-morpholinyl, 3-morpholinyl), a group of the formula: -Z^-Z^R 1 wherein Z 1 and Z? 
are each independently a single bond, lower alkylene, or lower alkenylene; Z 2 is a single bond, lower alkylene lower 
alkenylene, -CH(OH)-, -S-, -SO-, -S0 2 -, -S0 2 NH-, -NHS0 2 -, -0-, -NH-, -NHCO-, -CONH-, -C(=0)-0-, -OC(=0)- or 
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-CO-; R 1 is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally 
substituted cycloalkenyl, or optionally substituted heterocyclic group, and the like. 

[0025] The term "lower alkylene" means a C1 -C6 straight or branched alkylene group, for example, methylene, eth- 
ylene, trimethylene, propylene, tetramethylene, ethylethylene, pentamethylene, hexamethylene or the like. Preferred 
is a C1-C4 straight alkylene group such as methylene, ethylene, trimetrrylene or tetramethylene. 
[0026] The term "lower alkenylene" means a C2-C6 straight or branched alkenylene group which is the above "lower 
alkylene" having one or more double bond, for example, vinylene, propenylene, butenylene or the like. Preferred is a 
C2-3 straight alkenylene group such as vinylene or propenylene. 

[0027] The term "cycloalkyl" means a C3-C8 cyclic alkyl group, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyli cycjooctyl or the like. Preferred is a C3-C6 cyclic alkyl group such as cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl. 

[0028] The term "cycloalkenyl" means a C3-C8 cyclic alkenyl group which is the above "cycloalkyl" having one or 
more double bond, for example, 1 -cyclopropen-1 -yl, 2-cyclopropen-1-yl, 1-cyclobuten-1-yl, 2-cyclobuten-1-yl, 1-cy- 
clopenten-1-yl, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 1-cyclohexen-1-yl, 2-cyclohexen-1-yl,3-cyclohexen-1-yl, 1-cy- 
clohepten-1-yl, 2-cyclohepten-1-yl, 3-cyc!6hepten-1-yl, 4-cyclohepten-1-yl or the like. Preferred is a C3-C6 cyclic alke- 
nyl group, for example, 1 -cyclopropen-1 -yl, 2-cyclopropen-1-yl, l-cyclobuten-1-yl, 2-cyclobuten-1-yl, 1-cyclopenten- 

1- yl, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 1-cyclohexen-1-yl, 2-cyclohexen-1-yl or3-cyclohexen-1-yl. 

[0029] The term "heterocycle" means a non-aromatic group which is the above "cycloalkyl" or "cycloalkenyl" having 
1 to 3 oxygen atom, sulfur atom and/or nitrogen atom in the ring, for example, aziridinyl (e.g., aziridin-1-yl, aziridin- 

2- yl), piperidino, piperidyl (e.g., 2-piperidyl,.3-piperidyJ, 4-piperidyl), morpholino, morpholinyl (e.g., 2-morpholinyl, 

3- morpholinyl), pyrrolinyl (e.g., 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, 4-pyrrolinyl, 5-pyrrolinyl), pyrrolidinyl (e.g., 1 -pyr- 
rolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl), imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl, 4-imidazolinyl), piperazino, pip- 
erazinyl (e.g., 2-piperazinyl), thiolanyl (e.g., thiolan-2-yl, thiolan-3-yl), tetrahydrofuranyl (e.g., tetrahydrofuran-2-yl, tet- 
rahydrofuran-3-yl), dioxanyl (e.g., 1 ,4-dioxan-2-yl), oxathiahyl (e.g., 1 5 4-oxathian-2-yl, 1 ,4-oxathian-3-yl), tetrahydro- 
pyranyl (e.g., tetrahydropyran-2-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl) or the like. Preferred is a 5- or 6-mem- 
bered N- containing heterocycle such as piperidino, piperidyl (e.g., 2-piperidyl, 3-piperidyl, 4-piperidyl), morpholino, 
morpholinyl (e.g., 2-morpholinyl, 3-morpholinyl), pyrrolinyl (e.g., 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, 4-pyrroiinyl, 
5-pyrrolinyl), pyrrolidinyl (e.g., 1 -pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl), imidazolinyl (e.g., 1-imidazolinyl, 2-imida- 
zolinyl, 4-imidazolinyl), piperazino, piperazinyl (e.g., 2-piperazinyl), and the like. 

[0030] For example, a compound represented by the formula (I) of A-C(=0)-CH=C(OH)-B wherein A and B are as 
defined above, is a compound described in PCT/JP99/07101. More preferred are the following compounds. 

(1-1 ) 1 -[1 H-1 -(4-Fluorobenzyl)pyrazol-4-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(I-2) 1-[4-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1H-1,2,4-triazol-3-yl)propenone, 
(I-3) 1-[5-(4-Fluorobenzyl)furan-2-yO-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(I-4) 3-Hydroxy-1 -(5-phenylthiofuran-2-yl)-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(I-5) i -(5-Benzenesulfonylfuran-2-yl)-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-6) 1 -(5-n-Butylf uran-2-yl)-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
. (I-7) 1 -[5-(4-Fluorobenzyl)thiophen-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(I-8) 1-(5-n-Butylfuran-2-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(I-9) 1 -[5-(4-Fluorobenzyl)f uran-3-yQ-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-1 0) 1 -[5-(4-Fluorobenzyl)pyrrol-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-1 1 ) 1 -[3-(4-Fluorobenzyl)f uran-2-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-1 2) 1 -[3-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-13) 1 -[4-(4-Fluorobenzyl)furan-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-1 4) 1 -[2H-2-(4-Fluorobenzyl)pyrazol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-15) 1-[[4-(4.Fluorobenzyl)-1-methoxym 

(1-1 6) 1 -[5-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 

(1-17) 1-t[4-(4-Fluorobenzyl)-1-propyl]pyrrol-3-yl]-3-hydroxy-3-(1 H-1 ..2,4-triazol-3-yl)propenone, 

(1-18) 1 -[1 ,4-Di-(4-fluorobenzyl)pyrrol-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 

(1-1 9) 1 -[4-(4-f luorobenzyl)pyrrol-3-yl]-3-hydroxy-3-(1 H-1 ^^-triazol-S-yOpropenone, 

(I-20) 1-[2-(4-Fluorobenzyl)furan-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(1-21) 1-[[1-Benzenesulfonyl-4-(2-phenylethyl)]pyrrol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yI)prop 

(I-22) 3-Hydroxy-1-[(4-(2-phenylethyl))pyrrol-3-yl]-3-(2H-tetrazol-5-yl)propenone, 

(I-23) 1 -[[1 -Benzyl-4-(2-carboxyvinyl)]pyrrol-2-yl]-3-hydroxy-3-(1 H-1 ,2 s 4-triazol-3-yl)propenone, 

(I-24) 1 -[[1 -Benzyl-4-(2-carboxyvinyl)]pyrrol-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 

(I-25) 1 -[2-(4-Fluorobenzyl)furan-3-yl]-3-hydroxy-3-(1 H-1 ^^-triazol-S-yOpropenone. 

(I-26) 1-[1-(4-Fluorobenzyl)pyrrol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
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(I-27) 1 -[2-(4-F!uorobenzy[)benzothiophen-3-yl>3-hydroxy-3-(1 H-1 ^^-triazol-S-yOpropenone, 
■ (I-28) 1 -[2-(4-Fluorobenzyl)benzofuran-3-yl]-3-hydroxy-3-(1 hhA ,2,4-triazol-3-yl)propenone, 
(I-29) 1 -t(1-Benzyl-5-carboxy)pyrroI-3-yl)-3-hydroxy-3-(1 H-1 ^^-triazol-S-ylJpropenone, 
(I-30) 1 -[(1 -Benzyl-5-ethoxycarbonyl)pyrrol-3-yl]-3-hydroxy-3-(1 H-1 ^^-triazol-S-yOpropenone, 
(1-31 ) 1 -[[1 -Benzyl-5-(2-carboxyvinyl)]pyrrol-3-y0-3-hydroxy-3-(1 W-1 ^-triazol-S-ylJpropenone, 
(I-32) 1-[1-(4-Fluorobeiizy0pyrrol-2-yl]-3-^^^ 

(I-33) 1 -[1 -(4-Ruorobenzyl)pyrrol-2-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(I-34) 1 -(1 -Benzenesulfonylpyrrol-3-yI)-3-hydroxy-3-(1 Af 1 ^-triazol-S-yOpropenone, 

(i-35) 1-[2-(4-Fluorobenzyl)benzofuran-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone l 

(I-36) 1-(2-Benzylbenzofuran-3-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(I-37) 1 -[(1 -Benzenesutfonyl-4-ethyl)pyrrol-3-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(I-38) 1-(1-Benzylpynx>l-3-yi)-3-hydro^ 

(I-39) 1-B1-Benzyl-5-(2-methoxycait)o^ 

(I-40) t-[[1-Benzyl-5-(2-methoxycaroonylvinyl)]py^^^ 

(1-41) 1-[(1-Benzyl-5-ethoxycarbonyl)pyrroi-3-yO-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(I-42) 1 -[(1 -Benzyl-5-n-butyl)pyrrol-3-yl]^3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 

(I-43) 1 -[(1 -Benzy!-5-n-propyl)pyiTol-3-yl]-3-hydroxy-3-(2/ftetrazol-5-yl)propenone, 

(I-44) 1 -(1 -Benzylpyrrol-3-yl)-3-hydroxy-3-(2Aftetrazo!-5-yl)propenone, 

(I-45) 1 -(1 -Benzenesulfonylpyrrol-3-yl)-3-hydroxy-3-(2/^tetrazol-5-yl)propenone t 

(I-46) 1-[5-(4-Fluorobenzyl)furan-2-yO-3-hydroxy-3-(pYridin-2-yl)propenone, 

(I-47) 1 -[5-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(pyrimidin-2-yl)propenone, 

(I-48) 3-(5-Carboxypyridin-2^yl)-1 -[5-(4-f luorobenzyl)furan-2-yl]-3-hydroxypropenone, 

(I-49) 3-(4-Carboxypyridin-2-yl)'1-[5-(4-fluorobenzyl)furan-2-yl]-3-hydroxypropenone J 

(I-50) 1 -[2-(4-Fluorobenzyl)oxazol-5-yl]-3-hydroxy-3-(pyridin-2-yl)propenone > 

(1-51) 1-[2-(4-Fluofobenzyl)oxazol-5^ 

[0031] Especially, preferred is (1-16) 1- [5-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone. 
[0032] A compound represented by the formula (I) can be in any chemical structure of E form and Z form on the 
substituent represented by the formula of -CH=C(OH)-, both of which are included in a compound represented by the 
formula (I). And a tautomer of a compound represented by the formula (I) can be used. That is, a compound of any 
chemical structure shown below can be used. 



O OH 
(I) 



tn 

[0033] Prodrug means a compound which can be converted into a compound represented by the formula (I) in vivo. 
For example, when the compound represented by the formula (I) has an amino group or a hydroxy group, prodrug 
means the compound protected by an acyl group (formyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pival- 
oyl, hexanoyl, octanoyl, lauroyl, palmitoly, stearoyl, oleoyl, acryloyl, metaacryloyl, chloroformyl, pyruvoyl, oxalo, meth- 
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oxalyl, ethoxalyl, cyclohexylcarbonyl, benzoyl, o-toluoyl, m-toluoyl, p-toluoyl, cinnamoyl, 1-naphthoyl, 2-naphthoyl, sal- 
icyloyl, anisoyl, e. g.). And when the compound represented by the formula (I) has carboxylic group, prodrug means 
the compound converted to Its ester derivative (methyl ester, ethyl ester, benzyl ester, e.g.) or its amide derivative 
(methylaminocarbonyl, benzylamlnocarbonyl, e.g.). 

[0034] Examples of a pharmaceutical acceptable salt of the compound represented by the formula (I) are a salt of 
mineral acid such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, hydrofluoric acid, hydrobromic acid, 
and a salt of organic acid such as formic acid, acetic acid, tartaric acid, lactic acid, citric acid, fumaric acid, maleic acid! 
succinic acid, methansulfonic acid, ethansulfonic acid, benzenesulfonic acid, toluenesulfonic acid, naphthalenesulfonic 
acid, camphorsulfonic acid, salt of alkali metal such as sodium, potassium, calcium, or salt of alkaline-earth metal. 
[0035] Examples of a solvate of the compound represented by the formula (I) are hydrate (monohydrate, dihydrate). 
[0036] "Anti-retrovirus active substance" employed in the present invention means any medicine used for preventing 
or treating retrovirus infection, including that not directly acting on retrovirus. The examples include inhibitor against 
enzyme derived from host (e.g., DNA polymerase inhibitor), inhibitor against entry of virus into host cell (e.g., peptide 
analogue such as gp120, gp41), antagonist of receptor bound by virus in host (e.g., CCR5 antagonist), chemotherapy 
agent, immunomodulator agent, and the like. Further included are medicines used for preventing or treating opportun- 
istic infection and treating agent against cytomegalovirus amphiblestritis, which is a foscarnet having a DNA polymerase 
inhibitory effect and a reverse transcriptase inhibitory effect. 

[0037] Especially, preferred is a substance having an anti-retrovirus activity as an "anti-retrovirus active substance", 
and more preferred is a substance directly acting on retrovirus. Examples of anti-retrovirus active substance include 
CCR5 antagonist, nucleoside type reverse transcriptase inhibitor, nucleoside type reverse transcriptase inhibitor, in- 
tegrase inhibitor/protease inhibitor and the like, and examples of a substance directly acting on retrovirus include 
nucleoside type reverse transcriptase inhibitor, nucleoside type reverse transcriptase inhibitor, integrase inhibitor, and 
protease inhibitor. 

[0038] Furthermore, as an anti-retrovirus active substance employed in the present invention, prefferd is one having 
a different action mechanism from a compound represented by the formula (I), such as CCR5 antagonist, nucleoside 
type reverse transcriptase inhibitor, nucleoside type reverse transcriptase inhibitor, and protease inhibitor. 
[0039] Furthermore, an anti-retrovirus active substance employed in the present invention means, not limiting thereto, 
any substance which can be evaluated as having an anti-retrovirus activity by the assay therefor. For example, an anti- 
human immunodeficiency virus active substance can be decided by such a MTT assay method as described' in refer- 
ence example 2 in the present specification. Especially, preferred is anti-human immunodeficiency virus active sub- 
stance which has an EC^ value of 1 0 or less nmol/ml by MTT assay method. 

[0040] Preferable anti-retrovirus active substances are described concretely as follows, which are not to be con- 
structed as limiting these substances. 
[0041 ] Example of CCR5 antagonism is TAK-779. 
[0042] TAK-779 is represented by the formula: 




and disclosed in W099/33976. 

[0043] Example of a nucleoside type reverse transcriptase inhibitor are zidovudine (AZT), didanosine (ddl), zalcit- 
abine (ddC), stavudine (d4T), lamivudine (3TC), abacavir (ABC), tenofovir, tenofovir disoproxil, and the like. 
[0044] Zidovudine is represented by the formula: 
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its chemical name is 3'-azido-3'-deoxycytimidine. Zidovudine can be prepared and used by the method described in 
US4.724.232. 

[0045] Didanosine is represented by the formula: 




25 its chemical name is 2\3*-dideoxyinosine. Didanosine is disclosed in US4.861 ,759 and WO87/01283. 
[0046] Zalcitabine is represented by the formula: 



30 



35 




its chemical name is 2\3'-dideoxycytidine. Zalcitabine is disclosed in US4,879,277 and WO87/01283. 
[0047] Stavudine is represented by the formula: 




Stavudine is disclosed in EP398230. 
so [0048] Lamivudine is represented by the formula: 



55 
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its chemical name is W^S'-dideoxy-S'-thiacytidine. Lamivudine is disclosed in EPO.382,526. 
[0049] Abacavir is represented by the formula: ' . 



JO? 



25 Abacavir is being developed as its sulfate. In the present invention Abacavir can be used as a pharmaceutical accept- 
able salt, mainly various acid salts, and preferably sulfuric acid salt. Abacavir is disclosed in EP434450. 
[0050] Tenofovir is represented by the formula: 



30 



35 




its chemical name is (R)-9-(2-phosphonylmethoxypropyl)adenine. Tenofovir is disclosed in US5 733 788 and 
WO94/03467. 

40 [0051] Tenofovir disoproxil is represented by the formula: 



45 



50 




55 



its chemical name is (R)-ft2-(6-amino-9H-purin.9-ylM-methylethoxy)methyl]phosphonic bisflsopropoxycarbony- 
loxymethyl) ester. Tenofovir disoproxil is being developed as its fumaric acid salt. In the present invention tenofovir 
disoproxil can be used as a pharmaceutical acceptable salt, mainly various acid salts, preferably fumaric acid salt 
Tenofovir is disclosed in US5,922,695. 

[0052] Examples of non-nucleoside type reverse transcriptase inhibitor are nevirapine, delavirdine, emivirine lovir- 
ide, efavirenz, trovirdine, capravirine, TIBO, talviraline, UC781 , and the like. 
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. [0053] Nevirapine is represented by the formula: 




O 



5 



10 



Nevirapine is disclosed in EP429987. 

[0054] Delavirdine is represented by the formula: 

15 



CH 3 S0 2 NH 




its chamical name is 1-[5-methanesulfonamideindolyl-2-carbony^ De- 
lavirdine is used as a non-nucleoside type reverse transcriptase inhibitor named "RESCRIPTOR" sold by Upjohn. In 
the present invention delavirdine can be used as a pharmaceutical acceptable salt, mainly various acid salts, and 
preferably methanesulfonic acid salt. 
[0055] Emivirine is represented by the formula: 



35 




O 



40 



45 



its chemical name is 6-benzyl-1-(ethoxymethyl)-5-isopropyluracil. Emivirine is disclosed in EP420763. 
[0056] Loviride is represented by the formula: 



55 



50 




O 



its chemical name is (±)-a-[(2-acetyl-5-methylphenyl)amino]-2,6-dichlorobenzeneacetomide. Loviride is disclosed in 
EP0,538,301. 
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[0057] Efavirenz is represented by the formula: 




its chemical name is (S)-(-)-6-chloro-4-(chloropropylethynyl)-1 ,4-dihydro-4-(trifluoromethyl)-2H-3,1 -benzoxazin-2-one. 
Efavirenz is disclosed in WO94/03440 and EP582455. 
[0058] Trovirdine is represented by the formula: 




its chemical name is 1-(5-bromo-2-pyridyl)-3-t2-(2-pyridyl)ethylJ-2-thiourea, In the present invention trovirdine can be 
used as a pharmaceutical acceptable salt, mainly various acid salts, and preferably hydrochloric acid salt. Trovirdine 
is disclosed in WO93/03022. 
[0059] Capravirine is represented by the formula: 




its chemical name is 5-[(3,5-dichlorophenyl)thio]-4-(1 -methyl 

carbamate. In the present invention capravirine can be used as a pharmaceutical acceptable salt, mainly various acid 
salts, and preferably hydrochloric acid salt. Capravirine is disclosed in WO96/10019. 
[0060] TIBO is represented by the formula: 



H 




its chemical name is (+)-S-4 l 5,6,7-tetrahydro-S-methyl-6-(3-methyl-2-butenyl)-imidazo(4,5,1-jk)(1 t 4)-benzodiazepin- 

2(1 H)-thione. TIBO is disclosed in EP384522. 

[0061] Talviraline (HBY097) is represented by the formula: 
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Talviraline (HBY097) is disclosed in EP509398. 
[0062] UC781 is represented by the formula: 



15 



20 




UC781 is disclosed in W097/1 9940. 

[0063] Examples of HIV protease inhibitor are saquinavir, nelfinavir, ritonavir, indinavir, KNI-272, lopinavir VX-478 
VB.19026, BILA-2011-BS,A-77003,A-80907,DMP-323,XM-450 and the like. ' 
25 [0064] Saquinavir is represented by the formula: 



30 



35 




40 



45 



qT« '• d ^ ahydr °- 2 - t2(R >- h y drox y- 4 -P hen y , - 3 ( s )-{fN-(2-quinolylcarbonyl)-L-asparginyl]ami- 
no}butyl]-(4aS,8aS)-.soqu l noline-3(S)-carboxamide. Saquinavir's methanesulfonic acid salt C^H^O* CH.O,S 
molecular weight 766.96) is sold by Roche as HIV protease inhibitor named "INVIRASW" for oral administration In 
the present invention Saquinavir can be used as a pharmaceutical acceptable salt, mainly various acid salts and 
preferably methanesulfonic acid salt. Saquinavir is disclosed in US5.1 96,438. 
[0065] Nelfinavir is represented by the formula: 



50 



55 
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its chemical name is [3S-[2^3S*),3a,4ap,8apkN-(1,1*i^ 

2-methylben2oyl)amino]-4-(phenylthio)butyl]-3-isoquinolinecart)oxamide. Nelinavir's methanesulfonic acid salt (mo- 
lecular weight (663.90) is sold by Agron as HIV protease inhibitor named "VIRACEPT for oral administration In the 
present invention nelfinavircan be used as a pharmaceutical acceptable salt, mainly various acid salts, and preferably 
methanesulfonic acid salt. Nelfinavir is disclosed in WO95/09843 and US5,484,926. 
[0066J Ritonavir is represented by the formula: 



25 



30 



35 



40 




ds - chemical name is [5S-(5R*,8R*10R-,11R*)].10-hydroxy-2-methyl-5-(1-methylethyl)-1-[2-(1-methylethyl)-4-thia- 
2olyl]-3,6-d.oxo-8,10-bis(phenylmethyl)-2,4,7,12-tetraa 2 atridecane-13-hydro X y acid 5-thiazolylmethyl ester (chemical 
formula C^H^NeOgSg, molecular weight 720.95). Ritonavir's citric acid saft is sold by Abott. as HIV protease inhibitor 
named "NORVIR" for oral administration. In the present invention ritonavircan be used as a pharmaceutical acceptable 
satt, mainly various acid salt, and preferably citric acid salt. Ritonavir is synthesized by the method disclosed in 
W094/14436. 

[0067] Indinavir is represented by the formula: 



45 
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its chemical name is [1 (1 S,2R) f 5(s)]-2,3,5-trideoxy-N-(2,3-dihydro^hydroxy-1 H-inden-1 -yl)-5-[2-{[(1 1 -dimethylethyl) 
amino)carbonyl}-4-(3-pyridinylmethyl)-1 -piperadinyl]-2-(phenylmethyl)-D-erythro-pentonamide. Indinavir's sulfuric ac- 
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id salt (C3 6 H 47 N 5 04 H 2 S0 4 , molecular weight 711 .88) is sold by Merck as HIV protease inhibitor named "CRIXIVAN 0 
for oral administration. In the present invention ritonavir can be used as a pharmaceutical acceptable salt, mainly a 
various acid salt, preferably sulfuric acid salt. Indinavir is disclosed in EP541168 and US5,41 3,999. 
[0068] KNI-272 is represented by the formula: 




its chemical name is (R)-N-tert-2,3,5-butyl-3-[(2S,3S)-2^ 

propanoyl]amino-4-phenylbutanoyl]-1,3«thia2olidine-4-carboxamide. In the present invention KNI-272 can be used, as 
a pharmaceutical acceptable salt, mainly various acid salts. KNI-272 is disclosed in EP574135. 
[0069] Lopinavir (ABT-378) is represented by the formula: 




In the present invention lopinavir can be used as a pharmaceutical acceptable salt, mainly various acid salts. Lopinavir 
is disclosed in W097/21 685. v 
[0070] VX-478 is represented by the formula: 




it is disclosed in WO94/05639. In the present invention VX-478 can be used as a pharmaceutical acceptable salt, 

mainly various acid salts. 

[0071 ] VB-1 9026 is represented by the formula: 
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VB-19026 is disclosed in WO97/27180. 

[0072] BILA-201 1 -BS is represented by the formula: 




it is disclosed in EP560268. 

[0073] A-77003 is (2S,3R,4S,5S)-2,5-di-(N-(N-methy^^ 

droxy-t ,6-diphenylhexane. In the present invention A-77003 can be used as a pharmaceutical acceptable salt, mainly 
various acid salts. A-77003 is disclosed in US5, 142,056. 
[0074] A-B0987.is(2S,3R,5S)-2-(N-(N-(^^ 

onyl)amino)-1,6-diphenyl-3-hydroxyhexane. In the present invention A-80987 can be used as a. pharmaceutical ac- 
ceptable salt, mainly various acid salts. A-80987 is disclosed in US5,354,866. 
[0075] DMP-323 is represented by the formula: 




it is disclosed in WO93/07128. 

[0076] XM-450 is represented by the formula: 
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it is disclosed in WO93/071 

nSvirteTSte ^ ***** 2id0VUdine • laMne ' Me - nev ^ ca >™™° «- 

fm^LS Se an,i - r 5 0 y. irUS ^nces exhibit an synergistic effect of anti-retrovirus activity, especially an- 
ti-HIV activity, in combination with a compound represented the formula (I) f«*««yan 

r^V^ T , m r? VimS ha T 9 reVefSe tmnscri ^ se - includin 3 hun»n immunodeficiency virus (e.g., HI* 

^an^ e r h Sg^ - - « ^erse L-^.^. 

KL T f h orTrl°2 present invention can inhibit the production of various ret- 

S^u^ 

[0083] Anti-retrovirus compositions of the present invention can effectively treat or prevent retro-virus infection be- 
--^ecompds.t.ons exhibit the synergistic effect compared with single aLnistration of each ant^ 

on^In 6 FT*" f eCt fUlly ° Wained by eVe " 3 Sma " er dose of each anti-retrovirus active substance 

IT ^ S ' n9,e d ° Se C ° nCretely With0Ut 3 Side " effect such as ^ to their synergist 
effect as shown in below mentioned examples. »y»ergwuc 

!." T iti0n ' am ° Unt ° f eaC " anti - re t r °virus active substance of the composition as each single dose 

0086 TaT I' P r Cti ° n ° f medicine - resista "t retrovirus, allowing powerful and useful treatment 

™1L ab0Ve f mentloned - anti-retrovirus composrtions of the present invention are very useful pharmaceutical 
expositions for retrovirus infection, especially treating agent and preventing agent for AIDS 

2L, ad f'° n " " * kn0W " that isn>t immediatelyappeared via latent after infection. Anti-retrovirus com- 

S!!!LI h ?K Pr f Sent , inVenti ° n haS 3 charac,eris,ic in the synergistic effect obtained by combining a compound rep- 

KUI; eref0re ; eaC " aC li VS in9redient Ca " be adminis,ered as ^ single preparation containing them, or adminis- 
T^TT J 38 each , Separa,e Preparati ° n - the addftion ' such a similar synergistic effect can be obt ined 
by successive* and separately administrating each active ingredient at a suitable interval not reducing the synodic 

o^Z ^T^l r !l r ° VimS eC,i ° n WhiCh Can b6 trea,ed ° r prevented b * an anti-retrovirus composition of the 
present invention, included are human immunodeficiency virus infection (e.g., AIDS), human T cell leukemia vims 
Z£Z (human T cell leukemia, and the like. In the add-on, as examples* retrovirus Z^SSZZZ 

[0091] In addition, the anti-retrovirus compositions of the present invention are useful for treating and preventina not 

2. e *L° n (e *' AIDS) ' bUt alS ° Sympt ° m inV0,Ved with retrovirus infec tion (e.g.. related clin 

such as AIDS-related complex (ARC), and persistent generalized lymphadennopathy (PGL) A.DS-rela ted neuZa Mc 
symptom such as multiple sclerosis). Further, as AIDS-related complex involved are Kaposi's mJ^ZSSE 
Cannn Pneumonia, HIV encephalopathy, Candida esophagitis, and the like Pneumocystis 
[0092] In addition, the anti-retrovirus compositions of the present invention can be used for treating asymptomatic 
infection, incipient infection, or disease caused or supervened by retrovirus asympiomatic 
[0093] The anti-retrovirus compositions of the present invention can be administered orally or parenteral*. For oral 
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administration, the anti-retrovirus compositions of the present invention can be used in any form of usual formulations, 
for example, solid formulations such as tablets, powders, granules, capsules, pills, solutions, syrup, buccals or soblin- 
gual formulation. For parenteral administration, the anti-retrovirus compositions of the present invention can be used 
in any form of usual formulations, for example, injection for intramuscular administration, suppository, percutaneous 

5 absorbent, inhalation. Oral administration is preferable. 

[0094] The anti-retrovirus compositions of the present invention can be prepared by suitably combining an effective 
amount of active ingredient and various pharmaceutical additives, such as excipient, binder, humectant, disintegrant, 
lubricant and attenuant, which is suitable to final administration formulation. In the case of injection, the formulation is 
prepared by sterilization with a suitable carrier. 

10 [0095] Concretely, as excipient are included lactose, saccharose, dextrose, starch, calcium carbonate, crystal cel- 
lulose, and the like, as binder are included methylcellulose, carboxymethylcellulose, hydroxypropylcellulose, gelatin, 
polyvinylpyrrolidone, and the like, as disintegrant are included carboxymethylcellulose, sodium carboxymethylcellu- 
lose, starch, sodium alginate, agar, sodiumlauryl sodium sulfate, and the like, as lubricant are included talc, magnesium 
stearate, macrogol, and the like. As base of suppository can be used, cacao adeps, macrogol, methylcellulose, and 

*5 the like. In addition, wherv solution or emulsive, suspencible injection is prepared, can be added conveniently to it lysing 
adjuvant, suspension, emulsifier, stabilizer, preservative, homotonic agent and the like which are usually used, and 
the like, and in the case of oral administration can be added corrigent, flavor, and the like. 

[0096] Active ingredient of the anti-retrovirus compositions of the present invention can be composed of the com- 
pound represented by the formula (I) and one or more different type of anti-retrovirus active substances. 

20 [0097] In single administration of the compound represented by the formula (I) or another anti-retrovirus active sub- 
stance, the daily dosage of each active ingredient can be between 0.05-3000 mg, preferably 0.1-1000 mg for oral 
administration, and between 0.01 -1 000 mg, preferably 0.05-500 mg for parenteral administration. The above mentioned 
dosage can be determined by measuring CD4 positive cell numbers the amount of virus RNA, e.g. in blood (or blood 
plasma) after administration. And the dosage may be established by the dependence of patient response against said 

25 treatment. . 
[0098] When the anti-retrovirus compositions of the present invention is administrated, it is desirable to establish 
each amount of the active ingredient s depending on age, body weight, conditions of the patient, and the administration 
route. The composition can be prepared by suitably combining the anti-retrovirus active substances described above, 
each dose is approximately 0.1 to 1 -fold of that for single administration. Therefore, in administration of the anti-retro- 

30 virus compositions of the present invention containing the compound represented by the formula (I) and another anti- 
retrovirus active substance, the daily dosage of each active ingredient can be between 0.005-3000 mg, preferably 
0.01-1000 mg, for oral administration, and between 0.001-1000 mg, preferably 0.005-500 mg for parenteral adminis- 
tration. 

[0099] Furthermore, when each active substances is administrated simultaneously or continuously as separate for- 
35 mulation, they can be formulated and administrated in similar manners described above. 

Examples 

[0100] Reference examples, such as synthetic examples of the compound represented by the formula (I) and anti- 
^0 human immunodeficiency virus activity, and examples are described below to explain the present invention in detail, 
which is not to be construed as limiting the scope thereof. 

[0101] A compound represented by the formula (I) is synthesized by the method described in PCT/JP99/071 01 . 

45 



50 



55 
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Synthetic example 1 : 1-{5-(4-fluorobenzyl)f uran-2-yl]-3-hydroxy-3-(1 H-1 £,4-triazol-3-yl)propenone, compound (1-1 6). 
[0102] 




W (5) compound (1-16) 



(1) 2-Furancarboxylic acid (5.6 g, 50 mmol) was reacted with 4-fluorobenzaldehyde (6.8 g, 55 mmol) according to 
the method described in Tetrahedron Letters, 1 979, 5, p.469. After post-treatment, the obtaining crude crystal was 
washed with isopropyl ether to obtain 5-[[1 -(4-fuluorophenyl)-1 -hydroxy ]methyl]furan-2-carboxylic acid (8.1 g, yield 
69%). 

m.p. : 139-140 °C. 

NMR (CDCIg) 5: 5.88(1 H, s), 6.28(1 H, d, J=3.6Hz), 7.07(2H, t, J=8.7Hz), 7.26(1 H, d, J=3.6Hz), 7.39-7.44(2H, m). 

(2) The above-mentioned compound (4.72 g, 20 mmol) was reduced with trimethylchlorosilane (1 0.8 g, 1 00 mmol) 
and sodium iodide (1 5 g, 1 00 mmol) according to the method described in Tetrahedron 1 995 T 51 , p. 1 1 043 to obtain 
5-(4-fluorobenzyl)-furan-2-carboxylic acid (3.52 g, yield 80%) as a crystal. 

NMR (d 6 -DMSO) 8: 4.05(2H, s), 6.31 (1H, d, J=3.3Hz), 7.12-7.18(3H, m), 7.27-7.32(2H, m), 12.9(1H, brs). 

(3) The above-mentioned compound (3.52 g : 16 mmol) was reacted with dipyridyldislufide (4.2 g, 19.2 mmol) and 
triphenylphosphine (5.04 g, 19.2 mmol) according to the method described in Bull. Chem. Soc. Japan., 1974, 47, 
p.1777 to obtain 5-(4-fluorobenzyl)furan-2-carboxylic acid 2-pyridylthio ester (3.7 g, yield 77%). 

m.p.: 88-89 °C. 

NMR (CDCI3) 5: 4.04(2H, s), 6.15(1 H, d, J=3.3Hz), 7.03(2H, t, J=8.7Hz), 7.22(1 H, d, J=3.3Hz), 7.22-7.26(2H, m), 
7.29-7,34(1 H, m), 7.70-7.79(2H, m), 8.63-8.66(1 H, m). 

(4) The above-mentioned compound (3.7 g, 1 2.4 mmol) was reacted with methyl magnesium bromide THF solution 
(1M, 14 ml) according to the method described in Bull. Chem. Soc. Japan. 1974, 47, p.1777 to obtain 2-acetyl- 
5-(4-fluorobenzyl)furari (2.7 g) as an oil. 

NMR (CDCI3) 5: 2.43(3H, s), 4.01 (2H, s), 6.10(1H, d, J=3.6Hz), 7.01(2H, t, J=9.0Hz), 7.10(1H, d, J=3.6Hz), 
7.18-7.23(2H, m). 

(5) A solution ot the above-mentioned compound (1 .31 g, 6 mmol) in THF (18 mL) was cooled and to the reaction 
mixture was added dropwise a 1 M solution of lithium bistrimethylsilylamide in THF (7.8 mL, 7.8 mmol) keeping at 
-70-65 °C. Next the reaction mixture was gradually wormed to -10 °C and cooled again to -70 °C, a solution of 
1-trityl-1H-1,2,4-triazole-3-carboxylic acid ethyl ester (2.99 g, 7.8 mmol) in THF (30 mL) was added dropwise to 
the reaction mixture. The reaction mixture was gradually wormed to room temperature, and stirred for 1.5 h. The 
reaction mixture was added to a aqueous solution of excess ammonium chloride, extracted with ethyl acetate, 
washed with brine, and dried. The solvent was removed and to the residue were added dioxane (75 mL) and 1 mol/ 
dm 3 HCI (20 mL), the reaction mixture was heated with stirring at 80 °C for 0.5 h. Next dioxane was removed under 
reduced pressure and the residue was partitioned between ethyl acetate and water. The ethyl acetate layer was 
washed with water and dried. The solvent was removed and the residue was dissolved in ether. The ether solution 
was extracted with 1 mol/dm 3 NaOH (6 mL) for three times. The alkaline extract was washed with ether for two 
times, neutralized with 1 mol/dm 3 HCI, and extracted with ethyl acetate. The extract was washed with water, brine, 
and dried. The solvent was removed and the obtaining crude crystal was washed with small amount of ethyl acetate, 
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recrystallized from ethy! acetate to obtain a title compound (1.15 g, yield 61%). 
m.p. : 183-185 °C. 

Analytical Calcd. for.C 16 H 12 FN 3 0 3 : c » 61 • 34 I H » 3 - 86 : N > 1 .3.41 ; F t 6.06. Found: C, 61 .22; H, 3.72; N, 13.41 ; F, 6.03. 
NMR (d 6 -DMSO) 8: 4.15(2H, s), 647(1 H, d, J=3.3Hz), 6.93(1H, s), 7.17(2H, t, J=9.0Hz), 7.31-7.37(2H, m), 7.50 
(1H, d, J=3.3Hz), 8.70(1 H, brs). 

Synthetic examples 2-51 

[0103] Compound (1-1) to (1-15), (1-17) to (1-51) were synthesized in a similar manner as above. Physical data of 
each compound were described below. 

Compound (1-1) . 

[0104] m.p. : 203-206 °C (solvent for recrystallization : ethyl acetate). 

[0105] Analytical Calcd. for C 15 H 12 FN 5 6 2 : C, 57.51 ; H, 3.86; N, 22.35; F, 6.06. Found: C, 57.10; H, 3.89; N, 22.23; 
F, 5.79. 

NMR (d 6 -DMSO) 5: 5.39(2H, s) t 6.92(1H, s), 7.17-7.41(4H, m), 8.14(1H, s), 8.66(1H, brs), 8.76(1H, s), 14.3(1H, brs). 
Compound (I-2) 

[0106] m.p. : 1 87-191 °C (solvent for recrystallization : ethyl acetate). 

[0107] Analytical Calcd. for C 16 H l2 FN 3 0 3 : C, 61.34; H, 3.86; N, 13.41; F, 6.06. Found: C, 61.08; H, 3.87; N, 13.72; 
F.6.08. 

NMR (d 6 -DMSO) 6: 3.81 (2H, s), 6.97(1 H, s), 7.14(2H, t, J=9.0Hz) 7.30-7.35(2H, m), 7.45(1 H, s), 7.92(1 H, s), 8.75(1 H, 
brs). 

Compound (I-3) 

[0108] m.p. : 121-123 °C (solvent for recrystallization : ether). 

[0109] Analytical Calcd. for C^H^FN^: C, 57.33; H, 3.53; N, 17.83; F, 6.04. Found: C, 57.25; H, 3.58; N, 17.53; 
F,5.81. 

NMR (d 6 -DMSO) 5: 4.16(2H, s), 6.51(1H, d, J=3.6Hz), 7.05(1H, s), 7.18(2H, t, J=8.7Hz), 7.32.7.38(2H, m), 7.65(1H, 
d, J=3.6Hz). 

Compound (I-4) 

[01 1 0] m.p. : 1 44-1 47 °C (solvent for recrystallization : ethyl acetate). 

[0111] Analytical Calcd. for C 15 H 11 N 3 0 3 S 0.3 H 2 0: C, 56.52; H, 3.67; N, 13.18; S, 10.06. Found: C, 56.85; H, 3.71; 
N, 13.56; S, 9.48. 

NMR (d 6 -DMSO) 8: 6.97(1 H, s), 7.12(1 H, d, J=3.6Hz), 7.30-7.44(5H, m), 7.65(1 H, d, J=3.6Hz), 8.74(1 H, brs). 
Compound (l-5) 

[0112] m.p. : 207-21 0 °C (solvent for recrystallization : ethyl acetate). 

[0113] Analytical Calcd. for C^H^OgS 1.2 H 2 0: C, 49.10; H, 3.68; N, 11.45; S, 8.74. Found: C, 48.84; H, 3.68; 
N, 11.67; S, 9.05. 

NMR(d 6 -DMSO) 6: 7.02(1 H, s), 7.62-7.86(5H, m), 8.02-8.08(2H, m), 8.82(1 H, brs). 
Compound (I-6) 

[0114] m.p. : 72-73 °C (solvent for recrystallization : ether). 

[0115] Analytical Calcd. for C 13 H 15 N 3 0 3 0.25 H 2 0: C, 58.75; H, 5.88; N, 15.81. Found: C, 58.10; H, 5.65; N, 15.81. 
NMR (CDCI 3 ) 6: 0.96(3H, t, J=7.5Hz), 1 .35-1 .42(2H, m), 1 .65-1 .75(2H, m), 2.74(2H, t, J=7.5Hz), 6.25(1 H, d, J=3.6Hz), 
7.12(1 H, s), 7.29(1 H, d, J=3.6Hz).8.44(1H, s). 

Compound (I-7) 

[0116] m.p. : 185-187 °C (solvent for recrystallization : ethyl acetate). 
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[01171 Analytical Calcd. for C 16 H 12 FN 3 0 2 S 0.3 H 2 0: C, 57.41 ; H, 3.79; N, 12.55; F, 5.68; S. 9.58. Found: C. 5758; 
H, 3.82;. N, 12.77; F, 5.49; S, 9.31. 

NMR (ds-DMSO) 6: 4.25(2H, s), 7.04-7.40(6H, m), 7.98(1H, d, J=3.8Hz), 8.77(1H, brs), 13.8(1H, brs). 
Compound (I-8) 

[0118] m.p. : 124-125 »C (solvent for recrystallization : ether-hexane). 

[011 9J Analytical Calcd. for C 12 H 14 N 4 0 3 : C, 54.96; H, 5.38; N, 21 .36. Found: C, 55.02; H, 5.43; N, 21 .09. 

NMR (CDCI3) 8: 0.95(3H, 1, J=7.8Hz), 1 .37-1 .45(2H, m). 1 .65-1 .73(2H, m), 2.76(2H, t, J=7.8Hz), 6.30(1H, d, J=3.6Hz), 

7.23(1H, s), 7.39(1 H, d ; J=3.6Hzj. 

v 

Compound (I-9) 

[0120] m.p. : 1 76-1 79 °C (solvent for recrystallization : ethyl acetate). 

[0121] Analytical Calcd. for C 16 H 12 FN 3 0 3 : C, 61.34; H, 3.86; N, 13.41; F, 6.06. Found: C, 61.19; H, 3.81; N, 13.52; 
F.6.19. 

NMR (d 6 -DMSO) 6: 4.03(2H, s), 6.62(1H, d, J=0.9Hz), 6.90(1H, s), 7.15(2H, t, J=9.0Hz), 729-7.34(2H, m), 8.60(1H, 
d,J=0.9Hz), 8.67(1 H, brs). 

Compound (M0) 

[0122] m.p. : 180-183 °C. 

[0123] Analytical Calcd. for C 16 H 13 FN 4 0 2 0.2 H 2 0: C, 60.83; H, 4.28; N, 17.74; F, 6.01. Found: C, 60.61; H, 4.24; 
N, 17.61; F, 5.82. 

NMR(d 6 -DMSO) 5: 3.97(2H, s), 6.04(1H t s) 6.89(1H, s), 7.01-7.18(6H, m), 8.72(1H, brs). 
Compound (1-11) 

[0124] m.p. : 171-174 °C (solvent for recrystallization : ether). 

[0125] Analytical Calcd. for C^H^FN^: C, 57.33; H, 3.53; N, 17.86; F, 6.05. Found: C, 57.05; H, 3.61; N, 17.74; 
F, 5.82. 

NMR (d 6 -DMSO) 5: 4.24(2H, s), 6.70(1 H, d, J=1.8Hz), 7.09(1H, s), 7.10-7.17(2H, m), 7.32-7.37(2H, m), 8.04(1H, d, 
J=1.8Hz). 

Compound (1-12) 

[0126] m.p. : 221-223 °C (solventfor recrystallization : ether). 

[0127] Analytical Calcd. for C 16 H 12 FN 3 0 3 : C, 61.34; H, 3.86; N, 13.41; F, 6.06. Found: C, 61.04; H, 3.98; N, 13.28; 
F.5.87. 

NMR (d 6 -DMSO) 6: 4.23(2H, s), 6.65(1H, d, J=1.8Hz), 7.03(1H, s) t 7.10-7.16(2H, m), 7.31-7.36(2H, m), 7.97(1H, d, 
J=1.8Hz), 8.74(1 H, brs), 1 4.7(1 H, brs). 

Compound (1-13) 

[0128] m.p. : 21 7-220 °C (solvent for recrystallization : ethyl acetate). 

[0129] Analytical Calcd. for C 16 H 12 FN 3 0 3 : C, 61.34; H, 3.86; N, 13.41; F, 6.06. Found: C, 61.19; H, 4.04; N, 13 16- 
F, 5.90. 

NMR(d 6 -DMSO) 5: 4.02(2H, s), 6.93(1 H, s), 7.09(2H, t, J=9.0Hz), 7.25-7.31 (2H, m), 7.56(1 H, s), 8.66(1 H, brs), 8.80 
(1H,s). 

Compound (1-14) 

[0130] m.p.: 195-197 °C (solvent for recrystallization : ether). 

[0131] Analytical Calcd. for C^H^FN^: C, 53.50; H, 3.53; N, 26.74; F, 6.04. Found: C, 53.65; H, 3.53; N, 26.71 ; 
F, 5.92. 

NMR (d 6 -DMSO) 5: 5.79(2H, s), 7.12-7.26(5H, m), 7.47(1H, d, J=2.1H 7.74(1 H, d, J=2.1Hz). 
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Compound (1-15) 

[0132] .m.p. : 189-191 °C. 

[0133] Analytical Calcd. for G 18 H 17 FN 4 0 3 0.2 C 4 H 8 0 2 : C, 60.38; H.5.01 ; N, 14.98; F, 5.04. Found: C, 60.53; H, 4.79; 
N, 14.71; F, 5.05. 

NMR (d 6 -DMSO) 8: 3.20(3H, s), 5.20(2H, s), 6.68(1 H, s), 6.88(1 H, s), 7.02-7.25(2H t m), 7.32-7.42(2H, m), 8.05(1 H, 
brs), 8.75(1 H, brs). 

Compound (1-17) 

[01 34] m.p. : 21 0-211 °C (solvent for recrystallization : chloroform). 

[0135] Analytical Calcd. forC 19 H 19 FN 4 0 2 : C, 64.40; H, 5.40; N, 15.81; F, 5.36. Found: C, 64.28; H, 5.37; N, 15.61; 
F.5.23. 

NMR (dg-DMSO) 8: 0.81 (3H, t, J=7.2Hz), 1.60-1.82(2H, m), 3.68-3.96(2H, m), 4.05(2H, s), 6.57(1 H, d, J=1.8Hz), 
6.80-7.36(4H, m), 7,91 (1 H, d, J=1 .8Hz), 8.57(1 H, brs). 

Compound (1-18) 

[0136] m.p. ; 166-168 °C (solvent for recrystallization : ethyl acetate). 

[0137] Analytical Calcd. for C23H 18 F 2 N 4 0 2 : C, 65.71; H, 4.32; N, 13.33; F, 9.04. Found: C, 65.82; H, 4.33; N, 13.03; 
F, 8.78. 

NMR (d 6 -DMSO) 8: 4.03(2H, s), 5.10(2H, s), 6.65(1H, s), 6.84(1H, s), 7.00-7.40(8H, m), 8:04(1H, s), 8.58(1H t brs). 
Compound (1-19) 

[0138] m.p. : 21 0-21 3 °C (solvent for recrystallization : ethyl acetate-hexane) 

[0139] Analytical Calcd. for C 16 H 13 FN 4 0 2 0.2 H 2 0, 0.2 C 2 H 6 0: C, 60.59; H, 4.53; N, 17.23; F, 5.84. Found: C, 60.62; 
H, 4.45; N,1 6.95; F, 5.69. 

NMR (d 6 -DMSO) 5: 4,07(2H, s), 6.59(1H, s), 6.87(1H, s), 7.02-7.11(2H, m), 7.1 6-7.30(2H, m), 7.83(1H, s), 8.70(1H, 
brs), 11.5(1H, s), 1 4.6(1 H, brs). 

Compound (I-20) 

[0140] m.p. : 150-153 °C (solvent for recrystallization : ether). 

[0141] Analytical Calcd. for C^H^FN^: C, 57.33; H, 3.53; N, 17.83; F, 6.04. Found: C, 57.29; H, 3.72; N, 17.74; 
F,5.84. 

NMR (CDCI 3 ) 5: 4.40(2H, s), 6.75(1 H, d, J=2.1Hz), 6.99(2H, t, J=8.7Hz), 7.01 (1H, s), 7.24-7.29(2H, m), 7.39(1 H, d, 
J=2.1Hz). 

Compound (1-21) 

[0142] m.p. : 1 78-181 °C (solvent for recrystallization : ether). 

[0143] Analytical Calcd. for C^H^NgC^S: C, 58.79; H, 4.26; N, 15.58; S, 7.13. Found: C, 59.24; H, 4.37; N, 15.75; 
S.6.61. 

NMR (d 6 -DMSO) 8: 2.81-2.98(4H, m), 7.11-7.30(7H, m), 7.68-7.73(2H, m), 7.80-7.86(11-1, m), 8.07-7.10(2H, m), 8.64 
(1H, d, J=2.4Hz). 

Compound (I-22) 

[0144] m.p. : 228-230 °C (solvent for recrystallization : ether) 

[0145] Analytical Calcd for C 16 H 15 N 5 0 2 0.16 C 2 H 4 0 2 : C, 61 .46; H, 4.94; N, 21 .96. Found: C, 61 .74; H, 4.88; N, 21 .67. 
NMR (d 6 -DMSO) 8: 2.84-3.02(4H, m), 6.74(1 H, m), 7.04(1 H, s), 7.17-7.32(5H, m), 7.96(1 H, m), 11.6(1H, brs)' 

Compound (I-23) 

[0146] m.p. : 215-21 8 °C (solvent for recrystallization : chloroform). 

[0147] Analytical Calcd. for C 19 H 16 N 4 0 4 : C, 62.63; H, 4.43; N, 15.38. Found: C, 62.29; H, 4.69; N, 15.11 . 

NMR (d 6 -DMSO) 8: 5.19(2H, s), 6.25(1H, d, J=16.5Hz), 6.90(1H, s), 7.30-7.43(5H, m), 7.72(1H, s), 8.12-8.22(2H, m), 



EP 1295 879 A1 



8.62(1 H,brs); 
Compound (I-24) 

5 [0148] m.p. : 226-228 °C (solvent for recrystallization : ethyl acetate-hexane). 

[0149] Analytical Calcd. for C 19 H 16 N 4 0 4 0.1 C 4 H 8 0 2 : C, 62.44; H, 4.54; N, 15.01 . Found: C, 62.06; H, 4.61 ; N, 14.82. 
NMR (d 6 -DMSO) 8: 5.19(2H, s), 6.25(1 H, d, J=16.2Hz), 6:90(1H t s), 7.28-7.44(5H, m), 7.72(1H, s), 8.12-8.20(2H, m), 
8.63(1 H,brs). 

10 Compound (I-25) 

[0150] m.p. : 144-147 °C (solvent for recrystallization : ethyl acetate) 

[0151] Analytical Calcd. for C 16 H 12 FN 3 0 3 0.1 H 2 0: C, 60.99; H, 3.90; N, 13.34; F t 6.03. Found: C, 61 .01 ; H, 4.07; 
N, 13.47; F, 5.99. . 

15 NMR (d 6 -DMSO) 6: 4.41 (2H, s), 6.92(1 H, s), 7.04(1 H, d, J=1.8Hz), 7.14(2H, t, J=9.3Hz), 7.28-7.33(2H ( m), 7.72(1 H, 
d,J=1 .8Hz), 8.70(1 H.brs). 

Compound (I-26) 

20 [0152] m.p. : 168-170 °C. 

[0153] Analytical Calcd. for C 15 H 12 FN 5 0 2 0.6 H 2 0: C, 53.75; H, 3.79; N, 20.90; F, 5.67. Found: C, 53.83; H, 3.73; 
N, 21 .20; F, 5.50. 

NMR (d 6 -DMSO) 5: 5.20(2H, s), 6.68(1 H, dd, J=3.0 , 1 .8Hz), 6.96(1 H, s), 7.02-7.08(1 H, s), 7. 1 6-7.26(2H, m), 7.34-7.44 
(2H, m), 8.02-8.08(1 H, m). 

25 

Compound (I-27) 

[0154] m.p. : 1 90-1 95 °C (solvent for recrystallization : ether). 

[0155] Analytical Calcd. for C 20 H 14 FN 3 O 2 S: C, 63.31 ; H, 3.72; N, 11 .08; F, 5.01; S, 8.45. Found: C, 63.08; H, 3.82; 
30 N, 11.28; F, 4.84; S, 8.46. 

NMR (CDCI 3 ) 5: 4.53(2H, s), 7.01(2H, t, J=8.7Hz), 7.11(1H, s), 7.26-7.48(4H, m), 7.75(1H, d,.J=7.8Hz), 8.10(1H, d, 
J=7.5Hz), 8.43(1 H, brs). 

Compound (I-4) 

35 

[0156] m.p. : 122-124 °C (solvent for recrystallization : ether-hexane). 

[0157] Analytical Calcd. for C 20 H 14 FN 3 O 3 0.25 H 2 0: C, 65.30; H, 3.97; N t 11.42; F, 5.16. Found: C, 65.50; H, 3.99; 
N, 11.24; F, 4.99. 

NMR (CDCI 3 ) 6: 4.54(2H, s), 6.98-7.04(2H, m), 7.26(1 H, s), 7.34-7.41 (4H, m), 7.47-7.50(1 H, m), 7.96-7.99(1 H, m), 
40 8.38(1 H,s). 

Compound (I-29) 

[0158] m.p. : 264-265 °C. 

45 [0159] Analytical Calcd. for C 17 H 14 N 4 0 4 0.3 H 2 0: C, 59.40; H, 4.28; N ,16.30. Found: C, 59.21; H, 4.30; N, 16.20. 
NMR (d 6 -DMSO) 6: 5.63(2H, s), 6.95(1H, s), 7.16.7.40(6H, m), 8.27(1H, d, J=1.8Hz), 8.69(1H, brs), 12.8(1H, brs). 

Compound (I-30) 

50 [0160] m.p. : 204-206 °C. 

[0161] Analytical Calcd. for C 19 H 18 N 4 0 4 : C, 62.29; H, 4.95; N, 15.29. Found: C, 61 .94; H, 5.03; N, 15.02. 

NMR (d 6 -DMSO) 5: 1.24(3H, t, J=7.2Hz), 4.20(2H, q, J=7.2Hz), 5.61 (2H, s), 6.97(1H, s), 7.12-7.42(6H, m), 8.32(1H, 

s), 8.77(1 H f s). 

55 Compound (1-31) 



[0162] m.p. : 238-240 °C. 

[0163] Analytical Calcd. for C 20 H 18 N 4 O 4 0.4H 2 O: C, 62.30; H, 4.91; N, 14.53. Found: C, 62.18; H, 4.74; N, 14.53. 
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NMR (d 6 -DMSO) 5; 3.64(3H, s), 5.42(2H, s), 6.36(1 H, d, J=15.9Hz), 6.95(1H, s); 7.02-7.58(7H t m), 8.17(1 H, s), 8.76 
(1H,s). 

Compound (1-32) 

[01 64] m .p. : 1 70-1 73 °C (solvent for recrystallization : ethyl acetate). 

[0165] Analytical Calcd. for C 16 H 13 FN 4 0 2 0.2 HCI: C, 60.13; H, 4.16; N, 17.53; F, 5.94. Found: C, 60.21; H, 4.12; N 
17.41; F, 5.62. 

NMR (d 6 -DMSO) 5: 5.65(2H, s), 6.30-6.36(1 H, m), 6.94(1 H, m), 7.04-7.50(6H, m), 8.65(1 H, brc). 

Compound (I-33) 

[0166] m.p.: 147-150 °C. 

[0167] Analytical Calcd. for C 15 H 12 FN 5 0 2 0.2 H 2 0: C, 56.85; H f 3.94; N, 22.10; F, 6.00. Found: C, 56.68; H, 4.02; 
N, 22.47; F, 5.72. 

NMR (d 6 -DMSO) 8: 5.65(2H, s), 6.37(1H, dd, J=3.0, 27Hz), 7.05-7.20(5H, m), 7.47-7.58(2H, m). 
Compound (I-34) 

[0168] m.p. : 258-264 °C (solvent for recrystallization : chloroform). 

[0169] Analytical Calcd. for C 15 H l2 N 4 0 4 S: C, 52.32; H, 3.51 ; N, 16.27; S, 9.31 . Found: C, 52.26; H, 3.60; N, 16.05; 
S,9.22. 

NMR (d 6 -DMSO) 5: 6.85(1 H, m), 7.03(1 H, s), 7.53(1 H, m), 7.67-7.74(2H, m), 7.78-7.84(1 H, m), 8.08-8.1 5(2H, m), 8.37 
(1H,m), 8.65(1 H.brs), 

Compound (1-35) 

[0170] m.p. : 164-168 °C (solvent for recrystallization : ether-hexane) 

[0171] Analytical Calcd. for C 19 H 13 FN 4 0 3 0.2 C 4 H 10 O: C, 62.72; H, 3.99; N, 14.78; F, 5.01 . Found: C, 62.43; H, 3.74; 
N, 14.74; F, 4.76. 

NMR(CDCI 3 ) 5: 4.53(2H, s), 6.98-7.04(2H, m), 7.26(1 H, s), 7.34-7.41 (4H, m), 7.49-7.52(1 H, m), 7.95-7.98(1 H, m). 
Compound (I-36) 

[0172] m.p. : 1 81 -1 83 °C (solvent for recrystallization : chloroform). 

[0173] Analytical Calcd. for C 19 H 14 N 4 0 3 0.25 H 2 0: C, 65.04; H, 4.17; N, 15.97. Found: C, 65.02; H, 3.96; N, 16.10. 
NMR (d 6 -DMSO) 8: 4.61(2H, s), 7.17(1H, s), 7.26-7.47(7H, m), 7.68-7.70(1H, m), 7.95-7.98(1H, m). 

Compound (1-37) 

[0174] m.p. : 1 78-1 80 °C (solvent for recrystallization : ethyl acetate). 

[0175] NMR (d 6 -DMSO) 5: 1.19(3H, t, J=7.6Hz), 2.73(2H, qd, J=7.6 , 1.2Hz), 6.96-7.04(2H, m), 7.48-7.78(3H, m), 
7.90-8.02(3H, m). 

Compound (I-38) 

[0176] m.p. : 216-217 °C. 

[0177] Analytical Calcd. for C 16 H 14 N 4 0 2 0.05 CHCI 3 0.2 H 2 0: C, 63.44; H, 4.79; N, 18.44. Found: C, 63 47- H 4 79- 
N, 18.39. 

NMR (d 6 -DMSO) 8: 5.20(2H, s), 6.60-6.62(1 H, m), 6.84(1 H, s), 7.00-7.02(1 H, m), 7.29-7.40(5H, m), 7.92-7.93(1 H m) 
8.69(1H,brs), 14.6(1 H, brs). 

Compound (I-39) 

[0178] m.p. : 178-180 °C (solvent for recrystallization : ethyl acetate-hexane-ether). 

Analytical Calcd. for C 19 H 19 N 5 0 4 : C, 59.84; H, 5.02; N, 18.36. Found: C, 59.38; H, 5.07; N, 18.03. 

NMR (CDCI 3 ) 8: 2.50-2.70(2H, m), 2.75-2.88(2H, m), 3.72(3H, s), 5.10(2H, s), 6.48(1 H, s), 6.95(1 H, s), 7.02-7.1 0(2H 

m), 7.28-7.48(4H, s). 



EP1 295 879 A1 

Compound (J-40) 

[0179] m.p. : 223-225 °C (solvent for recrystallization : ethyl acetate-hexane). 

[0180] Analytical Calcd. for C 19 H 17 N 5 0 4 0.1 C 4 H 8 0 2 : C, 60.03; H, 4.62; N, 18.04. Found: C, 60.26; H, 4.57; N, 17.91 . 
NMR (d 6 -DMSO) 5: 3.66(3H, s), 5.48(2H, s), 6.49(1 H, d, J=15.6Hz), 7.08(1H, s), 7.10-7.60(7H, m) t 8.30(1 H, s). 
Compound (1-41) 

m.p. : 85-90 °C (solvent for recrystallization : ethyl acetate) 

NMR (d 6 -DMSO) 6: 1 .36(3H, t, J=6.9Hz), 4.30(2H, q, J=6.9Hz), 5.62(2H, s), 7.04(1 H, s), 7.1 6-7.62(5H, m). 
Compound (I-42) 

. [0181] m.p. ; 11 8-120 °C (solvent for recrystallization : ether-hexane-ethyl acetate) 

[0182] Analytical Calcd. forC 19 H 21 N 5 0 2 0.2 C 4 H 8 0 2 : C, 64.44; H, 6.17; N, 18.98. Found: C, 64.60; H, 6.02; N, 18.97. 
NMR (CDCI 3 ) 6: 0.91(3H, t, J=7.2Hz), 1 .30-1 .44(2H, m), 1 .52-1 .68(2H, m), 2.46(2H, t, J=7.2Hz), 5.09(2H, s), 6.50(1 H, 
s), 7.04-7.10(2H, m), 7.30-7.50(3H, m). 

Compound (I-43) 

[0183] m.p. : 156-158 °C (solvent for recrystallization : ethyl acetate-hexane). 

[0184] Analytical Calcd. for C 18 H 19 N 5 0 2 0.1 C 4 H 8 0 2 : C, 63.84; H, 5.77; N, 20.23, Found: C, 63.93; H, 5.76; N, 20.23. 
NMR (d 6 -DMSO) 5: 0.89(3H, t, J=7.8Hz), 1.42-1 .60(2H f m), 2.42(2H, t, J=7.8Hz), 5.23(2H, s) 6.47(1 H, s), 6.95(1 H, 
s), 7.10-7.18(2H, m), 7.26-7.40(3H, m), 7.99(1 H, s). 

Compound (I-44) 

[0185] m.p. : 1 88-1 89 °C (solvent for recrystallization : ethyl acetate). 

[0186] Analytical Calcd. for C 15 H 13 N 5 0 2 0.2 H 2 0: C, 60.27; H, 4.52; N, 23.43. Found: C, 60.39; H, 4.51 ; N, 23.39. 
NMR (d 6 -DMSO) 6: 5.22(2H, s), 6.68-6.69(1 H, m), 6.97(1H, s), 7.05(1H, m), 7.31-7.40(5H, m), 8.06(1H, m). 

Compound (I-45) 

[0187] m.p. : 203-204 °C (solvent for recrystallization : ethyl acetate). 

[0188] Analytical Calcd. for C 14 H 11 N 5 0 4 S 0.75 H 2 0: C, 46.86; H, 3.51; N, 19.52; F, 8.94. Found: C, 47.22; H, 3.48; 
N, 19.32; F, 8.95. 

NMR (d 6 -DMSO) 5: 6.89-6.92(1H, m), 7.21(1H, s), 7.56-7.57(1H, m), 7.68-7.73(2H, m), 7.80-7.84(1H, m), 8.12-8.15 
(2H, m), 8.52-8.53(1 H, m). 

Compound (I-46) 

[0189] m.p. : 84-85 °C (solvent for recrystallization : ether-hexane). 

[0190] Analytical Calcd. for C 19 H 14 FN0 3 0.2H 2 O: C, 69.80; H, 4.44; N, 4.28; F, 5.81 . Found: C, 69.76; H, 4.34; N, 
4.34; F, 5,73. 

NMR (CDCI3) 6: 4.06(2H, s), 6.1 6(1 H, d, J=3.3Hz), 7.03(2H, t J=8.4Hz), 7.20-7.30(3H, m), 7.32(1 H, s), 7.40-7.48(1 H, 
m), 7.87(1 H, dt, J=1.5, 7.5Hz), 8.11 (1H f d, J=7.5Hz), 8.68-8.74(1 H, m). 

Compound (1-47) 

[0191] m.p. : 77-80 °C (solvent for recrystallization : ethyl acetate-chloroform). 

[0192] Analytical Calcd. for C 18 H 13 FN0 3 0.2H 2 O 0.2C 4 H 8 O 2 0.03CHCI 3 : C, 64.78; H, 4.34; N, 8.02; F, 5.44. Found: 
C, 65.04; H, 4.04; N, 7.77; F, 5.56. 

NMR (CDCI 3 ) 6: 4.07(2H, s), 6.18(1H, d, J=3.2Hz), 7.03(2H > t, J=8.8Hz), 7.18-7.22(3H, m), 7.39(1H, s), 7.39(1H, t, 
J=4.8Hz), 8.92(2H, d, J=4.8Hz). 

Compound (I-48) 

[0193] m.p. : 196-198 °C (solvent for recrystallization : isopropyl ether). 

[0194] Analytical Calcd. for C 20 H 14 FNO 5 0.2H 2 O: C, 64.76; H, 3.91 ; N, 3.78; F, 5.12. Found: C, 64.95; H, 3.73; N, 
3.93; F, 4.99. 



EP1295 879A1 



NMR (CDCI3) 8: 4.08(2H, s), 6.18(1H, d, J=3.6Hz), 7.03(2H, t, J=9.0Hz), 7.20-7.32(3H, m), 7.37(1H, s), 8.20(1H, d, 
J=8.4Hz), 8.51 (1H, dd, J=8.4, 1.8Hz), 9.34(1 H, brs). 

Compound (I-49) 

[01 95] m.p. : 208-21 0 °C (solvent for recrystallization : isopropyl ether). 

[01 96] Analytical Calcd. for C2oH u FN0 5 : C, 65.40; H, 3.84; N, 3.81 ; F, 5.1 7. Found: C t 65.1 4; H, 3.79; N, 3.90; F, 4.95. 
NMR (CDCI3) 5: 4.09(2H, s), 6.25(1 H, d, J=3.6Hz), 7.03(2H, t, J=8.4Hz), 7.21-7!32(3H, m), 7.65(1H, s), 7.96-8.02(1H, 
m), 8.56(1 H, brs), 8.85(1 H, d, J=5.1 Hz). 

Compound (I-50) 

[0197] m.p. : 108-109 °C (solvent for recrystallization : ethyl acetate-isopropy! ether): 

[0198] Analytical Calcd. for C 18 H 13 FN 2 0 3 : C, 66.66; H, 4.04; N, 8.64; F, 5.86. Found: C, 66.64; H, 3.96; N f 8.66; F, 
5.59. 

NMR (CDCI3) 5: 4.19(2H, s), 7.02-707(2H, m), 7.26-7.34(3H, m), 7.45-7.48(1H, m), 7.80(1H, s), 7.86-7.91(1H, m) 
8.1 2(1 H, d, J=7.8Hz), 872(1 H, d, J=4.5Hz). 

Compound (1-51) 

[0199] m.p. : 97-1 00 °C (solvent for recrystallization : ethyl acetate-isopropyl ether). 

[0200] Analytical Calcd. for C 17 H 12 FN 3 0 3 0.4H 2 O: C, 61 .41 ; H, 3.88; N, 1 2.64; F, 5.71 . Found: C, 61 .76; H, 3.58' N, 
12.21; F, 5.84. 

NMR (d 6 -DMSO) 5: 4.28(2H, s), 7.15-7.21 (3H, m), 7.36-7.40(2H, m), 7.64(1H, brs), 8.11(1H, brs), 8.98-9.02(2H, m). 
Reference example 1 

[0201] Inhibitory activities of a compound represented by the formula of A-C(=0)-CH=C(OH)-B against integrase of 
each retrovirus is described. 

[0202] The inhibitory effects of the compounds of the present invention for HIV-1 integrase have been determined 
by the assay described below. 

(1) Preparation of DNA solutions. 

[0203] Substrate DNA and target DNA, which sequences were indicated below, were synthesized by Amersham 
Pharmacia Biotech and dissolved in KTE buffer (composition: 1 00 mM KCI, 1 mM EDTA, 1 0 mM Tris-HCI (pH 7.6)) at 
concentration of 2 pmol/ul and 5 pmol/u.L, respectively. The DNA solutions were annealed with each complement by 
slowly cooling after heating. 

(Substrate DNA) 

[0204] 



5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

(Target DNA) 
[0205] 



5'- TGA CCA AGG GCT AAT TCA CT-Dig-^ 
3'-Dig-AOT GGT TCC CGA TTA AGT GA -5' 
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(2) Calculations of the percent inhibitions (the IC 50 values of test compounds) 

[0206] Streptavidin, obtained from Vector Laboratories, was dissolved in 0.1 M carbonate buffer (composition: 90 
mM Na 2 C0 3 , 1 0 mM NaHCO^ at concentration of 40 ^ig/mL. After coating each well of microtiter plates (obtained from 
NUNC) with 50 \il of the above solution at 4 °C over night, each well was washed twice with PBS (composition: 13.7 
mM NaCI 0.27 mM KCI, 0.43 mM Na^PO^ 0.14 mM KH^O^ and Blocked with 300 uL of 1% skim milk in PBS for 
30 min. Additionally, each well was washed twice with PBS and added 50 uL of substrate DNA solution (2 pmol/u.L). 
The microtiter plates were kept at room temperature for 30 min. Then, each well was washed twice with PBS and once 
withH 2 0: 

[0207] Subsequently, in the each well prepared above were added 45 u.L of the reaction buffer prepared from 1 2 u,L 
of the buffer (composition: 150 mM MOPS (pH 7.2), 75 mM MnCI 2 , 50 mM 2-mercaptoethanol, 25% glycerol, 500 u.g/ 
mL bovine serum albumin-fraction V), 1 ul of target DNA (5 pmol/ul), and 32 u,L of the distilled water. Additionally, 6 
jiL of either a test compound in DMSO or DMSO for positive control(PC) was mixed with the above reaction buffer, 
then 9 ul of an integrase solution (30 pmol) was added and mixed well. In the well of negative control (NC) was added 
9 ul of the integrase dilution buffer (composition: 20 mM MOPS (pH7.2), 400 mM potassium glutamate, 1 mM EDTA 
0.1% NP-40, 20% glycerol, 1mMDTT,4M urea). 

[0208] The microtiter plates were incubated at 30 °C for 1 hour. The reaction solution was removed and each well 
was washed twice with PBS. Subsequently, each well of the microtiter plates was filled with 1 00 ul of anti-digoxigenin 
antibody labeled with alkaline phosphatase (Sheep Fab fragment: obtained from Boehringer) and incubated at 30 °C 
for 1 hour. Then, each well was washed twice with 0.05% Tween204n PBS and once with PBS. Next, 150 uX of the 
Alkaline phosphatase reaction buffer (composition: 10mM p-Nitrophenylphosphate (obtained from Vector Laborato- 
ries), 5 mM MgCI 2> 100 mM NaC1 100 mM Tris-HCI (pH 9.5))was added in each well. The microtiter plates were incu- 
bated at 30 °C for 2 hours and the reaction was terminated by the addition of 50 pj of 1 N NaOH solution. The optical 
density (OD) at 405 nm of each well was measured and the percent inhibition was determined by the following expres- 
sion. 

[0209] The percent inhibition (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs,)}] 

C abs. ; the OD of the well of the compounds 

NC abs. : the OD of the negative control (NC) 

PC abs. : the OD of the positive control (PC) 
[0210] When the percent inhibition (%) is X% at the concentration of x u.g/mL and the percent inhibition (%) is Y% 
at the concentration of y ug/mL, one of which is more than 50% and the other is less than 50%, IC 50 can be determined 
by the following expression. 

IC 50 (^ig/mL) = x-{(X-50)(x-y)/(X-Y)} 

[0211] The IC so values, the concentration of the compounds at percent inhibition 50%, are shown in the following 
Table 1 . Compound No. in the Table 1 is the same as compound No. of the above example. 



Table 1 



Compound No. 


ICso (u.g/mL) 


I-3 


0.40 


1-11 


0.42 


1-12 


0.43 


1-16 


0.53 


1-17 


1.6 


1-19 


0.63 


I-20 


0.32 


1-21 


0.54 


I-22 


0.59 


I-25 


0.48 


I-29 


1.0 


I-46 


0.44 


I-47 


0.35 


I-50 


0.40 
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Table 1 (continued) 



Compound No. 


IC^g/mL) 


1-51 


0.48 



5 

[021 2] The inhibitory effects of the compounds and anti-retrovirus active substances of the present invention for HI V- 
1 , HIV-2, SIVmac, and SIVagm integrases have been determined by the assay described below. 
[021 3J (1 ) Moit-4 cells (2 x 1 0 6 cells) were infected with H IV-1 NL432 (4 x 1 0 6 cpm), HIV-2 Rod (8 x 1 0 6 cpm), SIVmac 
MA239 (8 x 1 0 6 cpm) and SIVagm SA21 2 (8 x 1 0 6 cpm), and incubated for 1 hr at room temperature. 

10 

Preparation of the viruses 
[0214] 

15 ® Preparation of HIV-1 virus : SW480 cells were cultured in DMEM medium supplemented with 1 0% fetal bovine 
serum using 25 cm 2 flask. HIV-1 infectious molecular DNA (40 pig), pNL432, transfected to the cells by calcium 
phosphate coprecipitation method, and the supernatant (2 mL) at 2-3 days post-transfection was infected to M81 66 
cells (1 x 10 6 cells). The cells were cultured in 10 mL RPMI medium supplemented with 10% fetal bovine serum 
in C0 2 incubator at 37 °C. After apparent giant cells were observed, the cells were removed by centrifugation and 

20 then the supernatant was filtrated by 0.45 urn filter, measured RT activity, and stored at - 80 °C as HIV-1 stock virus. 

(D Preparation of HIV-2 virus: HIV-2 Rod was infected to M8166 cells (1 x 10 6 cells). The cells were cultured in 
10 mL RPMI medium supplemented with 10% fetal bovine serum in C0 2 incubator at 37 °C. After apparent giant 
cells were observed, the cells were removed by centrifugation and then the supernatant was filtrated by 0.45 u.m 
filter, measured RT activity, and stored at - 80 °C as HiV-2 stock virus. 

25 ® Preparation of SIVmac virus: SW480 cells were cultured in DMEM medium supplemented with 1 0% fetal bovine 

serum using 25cm 2 flask. SIVmac MA239 infectious molecular DNA (40 u.g), pMA239, transfected to the cells by 
calcium phosphate coprecipitation method, and the supernatant (2 mL) at 2-3 days post-transfection was infected 
to CEMX174 cells (1 x 10 6 cells). The cells were cultured in 10 mL RPMI medium supplemented with 10% fetal 
bovine serum in C0 2 incubator at 37 °C. After apparent giant cells were observed, the cells were removed by 

30 centrifugation and then the supernatant was filtrated by 0.45 fim filter, measured RT activity, and stored at - 80 °C 

as SIVmac stock virus. 

@ Preparation of SIVagm virus: SW480 cells were cultured in DMEM medium supplemented with 1 0% fetal bovine 
serum using 25 cm 2 flask. SIVagm SA212 infectious molecular DNA (40 u,g), pSA212, transfected to the cells by 
calcium phosphate coprecipitation methods, and the supernatant (2 mL) at 2-3 days post-transfection was infected 
35 to M81 66 cells (1 x 10 6 cells). The cells were cultured in 10mL RPMI medium supplemented with 10% fetal bovine 

serum in C0 2 incubator at 37 °C. Every 3 days, the cells were separated from the supernatant by centrifugation 
and continued culture with new culture medium. The each supernatant was filtrated by 0.45 u,m filter, measured 
RT activity, and stored at - 80 °C as SIVagm stock virus. 

40 [021 5] (2) The cells were washed twice to remove the viruses and suspended in 1 0 mL RPM I medium supplemented 
with 10% fetal bovine serum. The infected cells (100 ul) were plated in 96-welI microliter plates containing with the 
serial 5 fold dilution of compounds (100 ul) and cultured in C0 2 incubator at 37 °C. 

[021 6] (3) The supernatant at 5 days postinfection was harvested and measured the amount of the virus by RT activity. 

45 Preparation of the solution for RT assay: 

[021 7] A reaction mixture (90 ul) were contained 50 mM Tris-HCI, pH 8.3, 1 50 mM KCI, 1 0 mM MgCI 2 , 0.1 % Nonidet 
P-40, 10 mM DTT (dithiothreitol), 5 u.g/mL poly(rA), 5 u.g/mL (dT) 12 . 18 and 1 u.Ci [ 3 H] dTTP at final concentration after 
mixture of a sample (10 ul). 
50 [0218] The procedure of RT assay: 

1 . 1 0 ul of sample was plated to 3 wells of 96-well microtiter plate (triplicate assay). 

2. Reaction mixture (90 ul) chilied at 4 °C was added to each well, mixed and then incubate at 37 °C for 3 hrs. 

3. After incubation, the piate was chilled on ice, and passed through a DEAE-Filtermat using cell harvester. The 
55 filter was washed with 4.5% Na 2 HP0 4 (20 sec) and H 2 0 (1 0 sec). 

4. The filter was dried at 95 °C for 15 min. 

5. 1 0 mL of scintilator was added and sealed. 
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6. Radioactivity was measured by LKB Beta Plate scintillation spectroscopy. 

7. RT activity (cpm/rnL) was calculated from average of three wells. 

[0219] (4) RT activity in the absence of medicine was calculated as 100% viral replication and then 50% inhibitory 
5 concentration (EC^) of the sample was determined from the RT activity of each well as shown in Table 2. 



Table 2 



10 


Result EC 50 Unit ng/mL 




HIV-1 NL432 


HIV-2 ROD 


SIVmac 


SIVagm 




1-16 


57 


35 


57 


44 




Zidovudine 


0.51 


0.28 


0.35 


0.36 




Stavudine 


6.1 


4.1 


3.4 


4.5 


15 


Lamivudine 


8.4 


22 


9.1 


22 



[0220] As shown in table 2, the compound 1-16, zidovudine, stavudine, and lamivudine showed antiviral activity 
against HIV-1, HIV-2, SIVmac and SIVagm. Thus, the anti-retrovirus composition which contains the compound rep- 
resented by the formula (I) are effective medicine for not only HIV-1 but also HIV-2 and SIV infection. 
20 [0221 ] The inhibitory effects of the compounds and anti-retrovirus active substances of the present invention for Fl V 
integrases have been determined by the assay described below. 

[0222] (1 ) The serial 5 fold diluted samples were plated in 24 well microtiter plate. Feline T-cell lines (MYA-1 cells: 
4x 10 5 cells/well) and feline immunodeficiency virus (FIV TM-2 strain: 3000 cpm/well) were added to each well. The 
cells were cultured with 1 .5 mL RPMI medium supplemented with 10% fetal bovine serum, 2 u.g/mL polybrene, 100 
25 unit/mL human recombinant IL-2 and 50 nM 2-mercaptoethanol in C0 2 incubator at 37 °C. 

0 Preparation of FIV TM-2 virus: FIV TM-2 was infected to MYA-1 cells (1 x 10 6 cells). The cells were cultured 
in 10 mL RPMI medium supplemented with 10% fetal bovine serum, 2 ng/mL polybrene, 100 unit/ml human re- 
combinant IL-2 and 50 u.M 2-mercaptoethanol in C0 2 incubator at 37 °C. Every 1 -2 days, the cells were separated 
30 from the supernatant by centrifugation and continued culture with new culture medium. Each of the supernatant 

was filtrated by 0.45 ujn filter, measured RT activity, and stored at as - 80 °C as FIV stock virus. 

(2) Every 1-2 days, the supematants were measured the amount of the virus by RT activity (as same as experi- 
mental example 2). 

(3) Using from the data at 10 days postinfection, RT activity in the absence of medicine was calculated as 100% 
35 viral replication and then 50% inhibitory concentration (EC^) of the sample was determined from the RT activity 

of each well as shown in Table 3. 



Table 3 



Result ECjq Unit ng/mL 




EC50 


1-16 
Zidovudine 


300 
48 



45 

[0223] As shown in table 3, the compound 1-1 6 showed antiviral activity against not only HIV-1 and SIV but also FIV. 
Thus, the anti-retrovirus composition which contains the compound represented by the formula (I) are effective medicine 
for FIV infection. 

50 Reference example 2 

[0224] The inhibitory effects of each anti-human immunodeficiency virus active substance against human immuno- 
deficiency virus have been determined by MTT assay described below. 

55 (1) Human T cell strain Molt-4 clone 8 persistently infected HIV (HTLV-IIIB strain) was cultivated in RPMI-1640 

medium supplemented with 10% fatal bovine serum, and supernatant was filtered, measured RT activity, and 
stored at -80 °C. On the other hand, each human anti-immunodeficiency virus active substance was diluted to 
fixed concentration in culture medium, they were plated to 96-well microtiter plate. Subsequently, 100 uX (3.5 x 
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10 4 cells) of MT-4 cell suspension was plated to 96-well microtiter plate, and then above mentioned supernatant 
containing HIV, which was diluted by culture medium, was added 50 \± (60 pfu (plaque forming unit)) to 96-well 
microtiter plate. 

(2) After cultivation at 37 ° C for 5 days in C0 2 incubator, into all well was added 30 jiL per well 3-(4 l 5-dimethylthiazol- 
3-yl)-2,5-diphenyltetrazolium bromide (MTT) 5 mg/mL) and PBS, and then incubated for 1 h. 

[0225] In this time, alive cells reduced MTT and formazan was precipitated, therefore, 150 jxL of cell supernatants 
were removed from all wells, and then 150 nl_ of lysate (10% triton X-100 and 0.4% (v/v) HGI-containing isopropanol) 
was added, and formazan was eluated oh a plate shaker. Formazan was measured at OD 560 nm and 690 nm (ref- 
erence wave length) by M icroplate reader, the results were compared with reference. EC^ was concentration of com- 
pound which inhibited 50% of cell damage caused by virus. The results were shown in Table 4. 



Table 4 



Inhibitory activity against human virus 
- Anti-human virus active substance 




Zidovudine 


1.8 


Didanosine 


640 


Zalcitabine 


17 


Lamivudine 


38 


Stavudine 


50 


Abacavir 


630 


Capravirine 


1.4 


Nevirapine 


20 


Loviride 


11 


Delavirdine 


12 


Emivirine 


4.5 


Efavirenz 


0.58 


Saquinavir 


3.7 


Indinavir 


14 


Ritonavir 


26 


Nelfinavir 


10 



Experimental example 

[0226] Tested samples (medicine 1 and medicine 2) were diluted with culture medium (1 0% FCS containing RPMI 
1640 medium) to prepare appropriate concentration stocks of tested samples. The diluted of medicine 1 (50 \iL) was 
plated into 96-well microtiter plate. And then the diluted medicine 2 (50 was pipetted into them, total volume became 
1 00 nL. In cell control (CC) wells 1 00 jiL of the culture medium was added, and in virus control (VC) wells 50 pL of the 
culture medium was added. Three plates of same dilutions were prepared in order to measure synergistic effect (triple 
experiments). 

[0227] The MT-4 cells (50 fiL) diluted to suitable concentration (4 x 1 0 5 /mL) by above mentioned culture medium 
was added to each 96-weil microtiter plate containing above mentiond tested sample, and the plate was mixed by plate 
shaker, and then was incubated in C0 2 incubator for 1 h. 

[0228] The HIV-1 (50 \lL) diluted to suitable concentration (moi=0.01 ) by above mentioned culture medium was added 
to each 96-well microtiter plate containing above mentioned tested sample and MT-4 cells, and the plate was mixed 
by plate shaker, and then was cultured in C0 2 incubator for 5 days. 

[0229] After 5 days 30 ^! of MTT solution (MTT was dissolved with PBS to be 5 mg/mL, filtered by 0.22 jim filter, and 
sterilized) was added to each 96-well microtiter plate, and then was incubated in C0 2 incubator for 1 h. 150 jxL of 
supernatant was removed from each well without taking off the cells. 150 of lysate (500mL of 2-propanol, 50mL of 
Triton X and 2 mL of HCI were mixed properly) was added to 96-well microtiter plate, and then mixed properly by plate 
shaker until all cells were dissolved. The absorbance of the mixed to 96-well microtiter plate was measured at two 
wave length of 560 nm and 690 nm by microtitrer plate reader. By using MacSynergy II soft Synergy Volume (p.M 2 %, 
99.9% confidence) of two kind of medicines, synergistic effects were determined. The methods of determination of 
synergistic effect by using Synergy Volume were described in® Antiviral Research, 14, (1 990), 1 81 -206,© Antimicrob 
Agents, Chemother, (1 997), 21 65-21 72, and the like. 
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Especially, it is preferred that synergistic effect is over 100 



Table 5 





Synergy volumes (99.9% confidence) 


Combination 


Example 


Example 


Example 


Example 


(Medicine 1/Medicine 2) 


1 


2 


3 


4 


Compound l-16/Didanosine 


234 


214 


159 


254 


Compound l-16/Lamivudin 


. 200 


193 


365 


181 


Compound l-16/Nevirapine 


68 


245 


257 


243 


Compound l-16/Capravirine 


138 


221 


166 


142 


Compound l-16/Nelfinavir 


129 


283 


136 


243 


Compound l-16/Compound 1-^1 6 


ND 


ND 


43 


62 


ND: Not done. 



[0230] Furthermore, for example, a graph of the synergistic effect between a compound 1-1 6 and zidovudine is shown 
in Figure 1 . 

20 Industrial Applicability 

[0231] The combination of propenone derivatives and anti-retro virus active substances can be efficiently inhibited 
increase of retrovirus replication by each medicine acting synergistically against retrovirus. A medicinal composition 
containing propenone derivatives and anti-retrovirus active substances of the present invention is a excellent anti- 
25 retrovirus composition. 



Claims 

30 1. . An anti-retrovirus composition which contains as active ingredients a compound represented by the formula (I): 
A-C(=0)-CH=C(OH)-B wherein A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or op- 
tionally substituted aryl; provided that cases wherein A and/or B are optionally substituted indol-3-yl are excluded; 
a tautomer, a prodrug, a pharmaceuticaliy acceptable salt, or a solvate thereof, and one or more different type of 
anti-retrovirus active substances. 

35 

2. An anti-retrovirus composition as described in claim 1 wherein the anti-retrovirus active substance exhibits an 
synergistic effect in combination with a compound represented by the formula (I), a tautomer, a prodrug, a phar- 
maceuticaliy acceptable salt, or a solvate thereof. 

40- 3. An anti-retrovirus composition as described in claim 1 or 2 wherein the anti-retrovirus active substance is one 
excluding integrase inhibitor. 

4. An anti-retrovirus composition as described in any one of claims 1 to 3 wherein the anti-retrovirus active substance 
is a nucleoside type reverse transcriptase inhibitor, an non-nucleoside type reverse transcriptase inhibitor and/or 

45 a protease inhibitor. 

5. An anti-retrovirus composition as described in any one of claims 1 to 4 wherein the anti-retrovirus active substance 
is zidovudine, didanosine, zalcitabine, stavudine, lamivudine, abacavir, tenofovir, tenofovir disoproxil, nevirapine, 
delavirdine, emivirine, loviride, efavirenz, trovirdine, capravirine, TIBO, talviraline, UC781, saquinavir, nelfinavir, 

so ritonavir, indinavir, KNI-272, lopinavir, VX-478, VB-19026, BILA-2011-BS, A-77003, A-80987. DMP-323, and/or 

XM-450. 

6. An anti-retrovirus composition as described in any one of claims 1 to 5 wherein the anti-retrovirus active substance 
is zidovudine, lamivudine, stavudine, nevirapine, capravirine, and/or nelfinavir. 

55 

7. An anti-retrovirus composition as described in any one of claims 1 to 6 wherein A of the compound represented 
by the formula (I) is optionally substituted furyl, optionally substituted thienyl, or optionally substituted pyridyl; and 
B of the compound represented by the formula (I) is optionally substituted triazolyl, optionally substituted tetrazolyl, 
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optionally substituted pyridyl, or optionally substituted oxazolyl. 

8. An anti-retrovirus composition as described in any one of claims 1 to 7 wherein A of the compound represented 
by the formula (I) is 5-(4-fIuorobenzyl)furan-2-yl; and B of the compound represented by the formula (I) is 1H- 
1,2,4-triazol-3-yl. 

9. An anti-retrovirus composition as described in any one of claims 1 to 8 wherein retrovirus is human immunodefi- 
.ciency virus. 

10. A pharmaceutical composition which contains a compound, which exhibits an activity promoting anti-retrovirus 
activity of anti-retrovirus active substance, and is represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein 
A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided 
that cases wherein A and/or B are optionally substituted indol-3-yI are excluded; a tautomer, a prodrug, a phar- 
maceutically acceptable salt, or a solvate thereof. 

11. A method for treating or preventing retrovirus infection, which comprises a simultaneous or continuous adminis- 
tration of the compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted 
heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodrug, a pharmaceutical^ acceptable salt, 
or a solvate thereof, and one or more different type of anti-retrovirus active substances. 

12. Use of a compound represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted 
heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodrug, a pharmaceutical^ acceptable salt, 
or a solvate thereof, and one or more different type of anti-retrovirus active substance for preparation of a medi- 
cament for treating and preventing retrovirus infection. 
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